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; ; ; CLOSEDO-END 
With the introduction of the TAsKMASTER range of ‘Flurolier’ fit- REFLECTORS 


tings, Benjamin bring a new-look price to the field of high quality 
contemporary style fittings in durable ‘Crysteel’ vitreous enamel 
with one-piece reflectors. 


The range, too, is extended to include: OPEN-END 
REFLECTORS 


Closed-end refiectors for 5 ft. 80 Watt 
4 ft. 40 Watt 
Open-end refiectors for Sft. 125 Watt 
5 ft. 80 Watt 
4 ft. 40 Watt ANGLE 
Angle reflectors for Sft. 80 Watt REFLECTORS 


TASKMASTER fittings also available in ‘Peropal’ stove enamel 


BENJAMIN 


THE BENJAMIN ELECTRIC LIMITED - TOTTENHAM - LONDON N 17 
Tel: TOTtenham 5252 (5 lines) Grams: Benjalect Southtot London 


finish and acrylic plastic reflectors. 
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Towards Higher Efficiency 


We are now reaching a very interesting stage in the development of 
power generating plant design and it is evident that the next few years 
will see a significant number of technical advances. We refer, of course, 
to conventional “fossil” fuel-fired generating plant, since for some 
years to come generating stations of this type will continue to provide the 
major part of our electrical power requirements. 

Before the war, steam conditions of the order of 600 p.s.i. and 800/850 
deg F were, with few exceptions, the most advanced to be employed. The 
war put a brake on progress and at about the time of nationalisation of 
the electricity supply industry the most advanced type of plant in general 
service operated with steam conditions of around 900 p.s.i. and goo deg F. 
With very few exceptions the largest size of set in service was 60 MW. 
To keep pace with the continued demand for more and more power, many 
power stations have been built since nationalisation making use of 60 MW 
sets operating on the unit principle, i.e. each boiler is exclusively 
associated with one turbo-alternator. 

It would thus appear that for about the last ten years few design 
advances have been made. This is largely true, but many detailed im- 
provements in the 60 MW size of unit have been made to increase operating 
efficiency. For instance, the Drakelow “A” station, which was com- 
missioned in 1954, employs steam at 1,550 p.s.i. and 1,050 deg F, while 
Meaford “ B,” which first went on load in 1955, operates at 1,500 p.s.i. and 

1,050 deg F. Experience with steam conditions of this order with 60 MW 

sets led to the development of larger, and consequently more efficient, 
units and in 1956 Castle Donington was commissioned. This station 
accommodates six 100 MW turbo-alternator/boiler units operating with 
steam conditions at the turbine stop valve of 1,500 p.s.i. and 1,050 deg F. 

In this issue we desctibe the Blyth “A” station which incorporates 
the first 120 MW unit to be commissioned in this country. The steam 
conditions are much the same as those obtaining at Castle Donington, but 
since the units are larger and operate on the reheat principle, the plant 
will undoubtedly have a higher overall thermal efficiency. During the next 
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few years we shall see many more power stations of 
the same general design and size, and units are planned 
for installation in Northfleet, Rugeley, Skelton 
Grange “ B,” Staythorpe “B,” Uskmouth “B” and 
Padiham “B.” The 120 MW set will provide the 
backbone of future power supply but design will not 
stand still at this point. Many interesting advances 
are planned for the near future. There are to be 
200 MW sets in the High Marnham, West Thurrock 
and Willington “B” stations and two 550 MW units 
will be installed at Thorpe Marsh. Thus there is 
every indication that we are entering one of the most 
interesting phases of thermal power plant design and 
operation. 


LOCAL AUTHORITIES’ INSTALLATION 
WORK 


One of the aims of the former National Register of 
Electrical Installation Contractors was to persuade local 
authorities, particularly those owning electricity under- 
takings, to confine their electrical installation work to 
contractors on the National Register. Small success 
attended the Register’s efforts, however; at the 
highest only about twenty municipalities adopted the 
suggestion. 

Now the Register’s successor, the National Inspection 
Council for Electrical Installation Contracting (a title 
that cries out for abbreviation), seeks to interest local 
authorities in its work. Already it has been decided 
that the electrical departments run by a number of these 
authorities may be invited (for an experimental period 
of twelve months) to conform to the Council’s rules 
relating to enrolment and undertake the same obliga- 
tions, suitably modified, as enrolled contractors. But 
those authorities who have no electrical departments 
can support the Council’s endeavours to raise the 
standard of installation work by placing their contracts 
only with enrolled contractors. To assist them in 
doing this they are offered copies of the Roll of 
Approved Contractors which includes a geographical 
classification. 

SILICON RECTIFIERS 


Considerable advances in power rectification have 
been facilitated’ by silicon rectifiers, but their inherent 
advantages have not yet been fully exploited. In the 
past they have been employed only in situations where 
thermionic or selenium rectifiers would be too bulky, 
or germanium is out of the question because of high 
operating temperatures and large inverse voltages. 
The main features of the silicon rectifier are its ability 
to withstand high operating temperatures, low forward 
resistance, high inverse voltage rating, small size and 
weight, and absence of a heater. These rectifiers and 
diodes can be used in equipment such as power supply 
units, magnetic amplifiers, servo-systems, modulators 
and de-modulators, d.c. restoration, d.c. stabilisation 
and arc suppression. 

Considering only power supply units incorporating 
silicon rectifiers, these can be made much smaller and 
the high reverse voltage rating allows a less bulky 
transformer to be employed and reduces the necessity 
for stabilisation components. The economic improve- 
ments, however, are largely offset by the present high 
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cost of silicon rectifiers. This state of affairs will 
eventually improve as manufacturing costs are con- 
tinually being reduced by improved techniques and 
increased demand. 


ELECTRICITY SUPPLY FINANCE 


Conservative back-benchers, led by Mr. G. Nabarro, 
succeeded in persuading the Government that the 
Electricity Council’s immediate borrowing powers 
should be confined to £1,800 million instead of the 
£2,300 million originally provided for in the Electricity 
(Borrowing Powers) Bill. The original amount was 
designed to cover the electricity supply industry’s 
seven-year programme and the effect of the amendment 
will be that the Minister of Power will have to ask 
Parliament to sanction the balance of the £2,300 million 
in about three years’ time. 

From that aspect the alteration might be considered 

“academic.” The idea behind the amendment was 
to secure further discussion of the industry’s capital 
expenditure at an earlier date than was envisaged in 
the Bill. But the industry must necessarily commit 
itself to expenditure some years ahead if it is to meet 
future demands on time. Therefore it is to be hoped 
that the amendment will not ultimately result in a 
retardation of progress. 


SHORTER WEEK DEFERRED 


By declining to make an award upon the claim of 
the engineering unions for the gradual reduction of 
the working week to forty hours the Industrial Disputes 
Tribunal has, in effect, rejected the claim. We cannot 
say that it has been deferred because the Tribunal 
actually ceases to exist after this month. The Tribunal 
did not even make any assessment of the merits of the 
claim but implied that the subject should be further 
discussed with the employers. 

It seems that the latter are not totally opposed to 
the idea of a shorter working week when the conditions 
are right. At the moment it might seem that the time 
has arrived for there are reports of short-time working 
in many factories. But at the same time systematic 
overtime continues in other places and while this 
predominates the case for a shorter working week is 
not very strong. What the engineering employers fear 
is that a shorter “ official ” week means more overtime 
at higher rates. 


DOMESTIC ELECTRICITY CONSUMPTION 


If anybody thinks that the potential domestic demand 
for electricity in this country is nearing its peak he 
should again look at the comparative positions in Great 
Britain and the United States. The last report of the 
Central Electricity Authority showed that the average 
sale to domestic consumers in 1957-58 was 1,688 kWh. 
In the United States the 1958 figure for the average 
domestic consumer was 3,385 kWh, just about double 
the British consumption. 

There is evidence that we are catching up, however. 
While the increase in average domestic use in the 
United States between 1938 and 1958 was about 
240 per cent, British domestic consumers used about 
300 per cent more per head. 
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FIRST 120 MW UNIT COMMISSIONED 


The 120 MW turbo-alternator/boiler units which are being installed at Blyth ‘‘ A’’ 
power station operate on the reheat cycle and are the first units of this 
capacity to be commissioned in the United Kingdom. This article describes in 
detail the constructional features of the plant installed in the station. When 
complete the station will accommodate four 120 MW Metropolitan-Vickers turbo- 
alternators and four Babcock & Wilcox 860,000 lb/hr boilers operating on 
the unit principle with steam conditions at the turbine stop valve of 1,500 p.s.i. 
and 1,000 deg F with single-stage reheating to 1,000 deg F and 375 p.s.i. 


Ox 23rd December the first 120 MW turbo-alternator/ 
boiler unit was commissioned in Blyth “A” generating 
station, which is on the Northumberland coast about 
15 miles to the north of Newcastle. Ultimately the station 
will accommodate four such units representing the largest 
so far put into service by the Central Electricity Generat- 
ing Board. The steam conditions at the turbine stop 
valve are 1,500 p.s.i. and 1,000 deg F, with single-stage 
reheating to 1,000 deg F and a final feed temperature of 
a3sdegF. ; 

The station is situated at Cambois on the northern bank 
of the River Blyth between the tidal estuary and the North 
Sea. Altogether the site comprises some 241 acres 
through which passes the Bedlington-Cambois road, the 
station being on one side of this road and the coal handling 
plant on the other. It is planned to build a second station 
of up to 1,200 MW capacity near the present plant and 
utilising many of the existing services. In the “A” 
station the second and third 120 MW units are planned 
for commissioning by the end of this year and the final 
unit should be in service by mid-1960. The first of the 
two 275 MW units which have so far been ordered for 
the “ B ” station is scheduled to be in operation in 1962. 
The estimated cost of the completed “ A ” station is about 





£24 million, which is equivalent to £50-73 per kW of 
installed plant capacity. 

The turbine room, which is 393ft 6in long by 183ft 
wide and 85ft high, is of reinforced concrete framed brick- 
clad construction with pre-stressed beams and prefabri- 
cated concrete sections for the roof. The boiler house is 
361ft 6in long by 167ft wide and 157ft high and is of 
steel framed aluminium-clad construction. The combined 
volumes of these main buildings give a figure of 26-3 cu ft 
per kW of installed capacity, showing that considerable 
savings can be made in building costs by installing larger 
generating units. To the rear of the boiler house there 
are the four air heaters, the dust extraction plant and two 
450ft high reinforced concrete chimneys. 

The combined administration and amenities building 
is situated between the “ A” and “ B” stations and will 
be shared by the two plants. This building also houses 
the main electrical control room, chemical and instrument 
laboratories, locker room, canteen, etc. The maintenance 
and stores building is to the rear of the administration 
block. Other ancillary buildings are situated as shown 
on the rs site plan. adie 

Ash di is by sea-goi to accommo- 
date Hong tet ash am ten been excavated at the 
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Site plan of Blyth 
generating station 


end of the Blyth Harbour Commission’s tidal basin east 

of the station. Along one side of the ash dock are the 

ash settling ponds, dust silo and “ A” station c.w. pump- 

house. Further facilities will be constructed on the 

— side of the ash dock when the “ B” station is 
t. 

For fuel the station uses Northumberland untreated 
steam smalls of calorific value ranging from 9,800 to 
10,750 B.Th.U/lb. This is mined in local collieries and 
is largely conveyed to the site by rail, although facilities 
exist for handling road-borne coal. Four filler pits and 
one rotary wagon tippler are provided for discharging 
rail-borne coal and it can be transferred by the belt con- 
veying system either to the “ A” and future “ B ” station 
boiler bunkers or to the 900,000 tons capacity 57-acre 
coal storage area. Road-borne coal will be unloaded 
direct on to the coal store. 

Initially, there will be 32 reception sidings and two 
“ run-round ” loops spaced equally on each side of the 
six tracks associated with the filler pits. A further 16 
tracks will be installed during construction of the “ B” 
station. The smallest siding can take 39 wagons and the 
longest can accommodate 50. The trains will be mar- 
shalled by a number of North British 350 h.p. diesel- 
hydraulic locomotives. 

Coal weighing equipment is provided for dealing with 
both the rail and road wagons and the quantity of coal 
being conveyed to the boiler bunkers. Continuous 
sampling equipment is provided at the filler pits for quality 
control, and in No. 3 junction tower for station efficiency 
checking. Crushers in No. 1 junction tower reduce any 
large coal to a size suitable for milling, and screens in 
No. 2 junction tower intercept any large trash which may 
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be picked up from the coal 
store. Coal is discharged on 
to the store from a travelling 
stacker with a short boom belt 
and distributed over the stor- 
age area by bulldozers. When 
reclaiming the bulldozers push 
the coal alongside the reclaim- 
ing conveyor on to which it is 
transferred by the travelling 
reclaiming transporter. The 
conveyor, which is reversible 
and can also be used for stock- 
ing, is 2,002ft long by 54in 
wide, with a 130 h.p. 3-3 kV 
motor drive at each end. 

belt has a capacity of 1,200 
tons/hr which is sufficient to 
meet the combined operating 
requirements of the “ A ” and 
“ B” stations. 

The conveying plant is con- 
trolled from two desks, No. 1 
situated near No. 1 junction 
tower and No. 2 in No. 3 
junction tower. No. 1 is the 
main desk which controls the 
plant around the filler pits and 
coal store while No. 2 desk 
controls the remaining plant 
on the station side of the 
main road. In view of the 
distance between the coal 
plant and the station—the 
conveyor belt between No. 1 
and No. 2 junction towers is 
2,295ft long—staff accommo- 
dation, a locomotive shed and a small routine maintenance 
workshop have been built on the edge of the coal store. 
A bridge over the sidings gives access from the accommo- 
dation area to the filler pits. 

When the plant is in operation, coal is conveyed from 
the storage area or the filler pits to No. 1 junction tower. 
From this point it travels to No. 2 and then No. 3 junction 
towers from which it can be conveyed either to the “A” 
station or the future “ B” station bunkers. In the “A” 
station there are four 2,000 toms capacity, catenary cross- 
section boiler bunkers, situated between the boiler and 
turbine houses. Each bunker feeds five Babcock & 
Wilcox type EL70 ball mills. Portable continuous weigh- 
ing equipment has been provided for insertion between 
the Bunker and the mill when required. These mills, 
which are driven by 160 h.p. L.D.C. induction motors, 
are a development of the Babcock & Wilcox type E mill 
and have a capacity of 15 tons/hr. This is sufficient to 
enable four mills to carry full load on the boiler. The 
mills are of the pressure type and receive air from 
individual Howden 25,000 lb/hr capacity primary air fans 
driven by 200 h.p. 3-3 kV L.D.C. motors. Coal is fed to 
the mills by rotary table feeders driven by a constant 
speed motor through a variable speed gear box and clutch. 
The pulverised fuel is conveyed from the mills to twenty 
26in horizontal circular type burners in each furnace. 

In addition to the main p.f. equipment, there are twelve 
pressure atomising oil burners with automatic spark 
ignition fitted in the front wall of the boiler. This equip- 
ment is fully automatic in operation with remote control 
from the unit control room, and is capable of carrying a 
boiler load of 10 per cent m.c.r. The maximum capacity 
of each burner is 1,000 lb/hr when supplied with oil at a 
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pressure of 350 p.s.i. The oil handling 
equipment consists of two 40-ton storage 
tanks and two transfer pumps. Three 
pressure pumps convey oil to the 
burners through two 216 kW oil heaters. 
Two recirculating pumps maintain: a 
flow of oil through the heaters and oil 
pipework when the burners are out of 
use. 

After combustion, the resultant ash 
falls into the dry type ash hopper at the 
base of each boiler from which it is 
discharged by a Holdan high-pressure 
sluicing system and conveyed through 
crushers to the ash sump. From here 
it is pumped to the ash settling ponds 
adjacent to the ash barge dock or to an 
emergency ash pond near the coal plant 
area. The water draining from the 





settling ponds is returned to the high- 
pressure sluicing system, while the ash 


is grabbed out and transferred into 

barges for disposal in the North Sea. 

Three 1,850 gal/min Gwynne high-pressure water pumps, 
driven by 250 h.p. 3-3 kV E.C.C. motors, are provided for 
sluicing the ash to the sumps, while three ash pumps 
driven by 90 b.h.p. E.C.C. motors convey up to 2,000 
gal/min of ash-laden water to the settling ponds. This 
is equivalent to an ash removal rate of 60 tofis/hr. 

Dust is handled by a Babcock & Wilcox dry dust 
handling system. It is extracted from the mechanical 
and electrostatic precipitator hoppers by means of air 
slides which consist of porous asbestos/wire tiles in an 
enclosed duct. The duct has a slight downward slope 
to a collecting hopper so that when compressed air is 
applied beneath the porous membrane the dust behaves 
like a fluid and flows freely into the hopper. Dust which 


The dust silo is adjacent to the ash barge dock 


accumulates in the economiser and chimney hoppers is 
removed by compressed air blowers discharged into the 
hopper. This hopper is emptied by means of a Fuller- 
Kinyon screw type pump which discharges under air 
pressure into the dust silos adjacent to the ash barge 
dock. The dust is transferred from these silos into small 
collecting hoppers by air slides both inside and outside 
the silo. From the hopper the dust passes into a mixer 
conveyor where water is added and the resulting mixture 
is transferred into the ash barges by short conveyor belts. 
If necessary the dust can be discharged directly from 
the station into the emergency ash pond. A Babcock & 
Wilcox “ Hydrovactor ” ejector is installed at the end of 
the emergency dust line to ensure that the dust is 


Coal conveying plant showing No. 3 junction tower in the foreground 
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sufficiently damp to prevent its being blown about and to 
assist in overcoming the frictional losses in the pipeline. 


Steam-Raising Plant 

The completed station will accommodate four Babcock 
& Wilcox single drum reheat boilers, each with a maxi- 
mum continuous evaporative capacity of 860,000 lb/hr 
when supplied with feed water having a temperature of 
435 deg F at the economiser inlet. The steam conditions 
at the superheater outlet are 1,600 p.s.i. and 1,010 deg F 
with reheating from 697 deg F to 1,005 deg F between 
the h.p. and ip. cylinders of the turbine. Each unit 
consists of a radiant boiler, with primary, radiant and 
secondary superheaters, a convection reheater, main and 
topping economisers, tubular air heater, f.d. and i.d. fans, 
fuel pulverising plant and automatic oil burning equip- 
ment, together with mechanical and electrostatic flue dust 
extraction plants. The boiler is suspended from the roof 
steelwork, the drum being suspended separately so that 
it only takes the weight of the downcomers. Spray type 
desuperheaters are interposed between the radiant and 
secondary superheaters to control the final steam tem- 
perature to within +15 deg F. Spray type desuper- 
heaters are also fitted at the reheater inlet to give fine 
adjustment of the reheated steam temperature to within 
+15 deg F, the coarse regulation being effected by gas 
by-passing. 

The fully water-cooled tangent tube furnace has a 
volume of 86,000 cu ft. The exposed radiant surface 
excluding the boiler tubes is 12,650 sq ft, while the heating 
surface of the remaining boiler tubes is 4,100 sq ft, the 
tube diameter in each case being 3in o.d. The five 13in 
bore downcomers supply water from the drum to the 
eight furnace wall lower headers. These then feed the 
furnace walls from which the water is returned to 
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the drum. The steam/water mixture enters the drum 
through cyclone separators and the steam is further 
purified by passing through plate type scrubbers before 
being distributed to the superheater inlet headers. The 
boiler rear gas pass walls are coeled by steam flowing 
from the drum to the primary superheater inlet header. 

The counter-flow primary superheater has a horizontal 
inlet section and a pendant outlet section, the total effec- 
tive heating surface being 18,875 sq ft. The radiant 
superheater, which is formed from a single row of tubes 
adjacent to the front wall of the furnace, is made from 
24 per cent Cr 1 per cent Mo alloy steel tubing with an 
effective heating surface of 3,700 sq ft. The parallel 
flow secondary superheater is of the pendant pattern with 
an effective heating surface of 15,000 sq ft. The first two 
loops are made from 2} per cent Cr 1 per cent Mo alloy 
steel tubing, while the final loop is composed of 18 per 
cent Cr 12 per cent Ni austenitic steel tubing. 

The convection reheater, with horizontal inlet and 
pendant outlet sections, is fabricated from mild steel, and 
I per cent Cr, $ per cent Mo steel and 2} per cent Cr, 1 per 
cent Mo steel, the effective heating surface being 41,900 
sq ft. Both the reheater and the primary superheater 
are situated in the rear gas pass of the boiler, the reheater 
occupying two-thirds of the width of the gas pass and 
the primary superheater the remainder. There is a 
division plate between them permitting regulation of the 
reheated steam temperature by varying the volumes of 
gas passing through each section by changing the position 
of the outlet dampers. Further coarse te: ture 
control can be obtained by by-passing both reheater and 
primary superheater on the gas side. The topping 
economiser is situated in this gas by-pass to minimise 
the gas-leaving loss when the reheater and primary super- 
heater are being by-passed on the gas side. The feed 


General view of No. | turbo-alternator 
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water passes through the main economiser and topping 
economiser before entering the boiler drum. 

The boilers are equipped with automatic combustion 
control, and each boiler is connected to its respective 
turbine on the unit principle. Boiler control is carried 
out by means of an “ Electroflo” pneumatic/hydraulic 
system. Variations in main steam pressure are sensed 
and transmitted to the f.d. and p.a. fan damper controls. 
Variations in f.d. alter combustion chamber pressure, and 
this in turn controls the i.d. fan dampers to maintain the 
required suction. Fuel is fed to the p.f. mills by variable- 
speed table feeders which are controlled by the p.a. fan 
and mill differentials by a Bailey automatic feeder control 
unit. Thus, falling steam pressure calls for a higher 
combustion rate and provides (1) more f.d. for combustion, 
(2) an increased amount of primary air through the mills 
and (3) an increased amount of i.d. to remove the products 
of combustion. The increased p.a. clears the mill of coal 
more rapidly, thus altering the differentials, and this 
change provides the extra fuel required to meet the new 


1. Three of the main p.f. burners showing one of the twelve pressure atomising q. :* 

oil burners to the left. 2, These three ash pumps convey up to 2,000 gal/min 7, ®, 
of ash-laden water to the settling ponds. 3. Each boiler is associated with five 
B & W type EL70 ball mills. 4, No. 3 boiler drum during construction 
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steam demand. Operation of this control system can, if 
required, be carried out manually from the unit control 
room. A Lockheed hydraulic damper control system 
enables the remaining isolating and regulating dampers 
to be operated from the unit control room. 

A Bailey system of superheat and reheated steam 
temperature control is provided. The superheat control 
system takes into account the heat content of the gases 
passing through the boiler, the final steam temperature 
and an interstage steam temperature, whilst the reheat 
control utilises gas heat content and reheat-superheat 
steam temperature difference measurements. The super- 
heated steam desuperheater spray water valve is positioned 
initially by the gas heat content controller as an indication 
of boiler loading with final trimming from the steam 
temperature controllers at the two main steam outlets. 
The interstage temperature tapping point is at the 
desuperheater outlet and the controller at this point 
readjusts the spray water flow caused by the other two 
controllers to correct for the thermal inertia of the super- 
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Heat flow diagram for 120 MW set at maximum continuous rating 
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heater system. The gas heat content controller also 
provides a coarse anticipatory loading signal for the 
reheat temperature control system regulating the gas 
outlet dampers. The final trimming signal is from a 
measurement of reheated steam temperature taken from 
the controller measuring the difference between the 
reheated and superheated steam temperatures. This 
controller also prevents the reheater, which predominates 
in the damper control system, from starving the primary 
superheater when both steam temperatures are low. 
This would otherwise occur due to both reheater and 
primary superheater gas flows being related to each other. 

The final adjustment of the reheat steam temperature 
is made by the spray water valves, regulated directly from 
a reheater outlet steam temperature controller. The 
boiler drum water level is maintained by a pneumatic/ 
hydraulic “ Electroflo ” three-element system which takes 
into account drum level, steam flow and feed flow. The 
feed and steam flows are measured and balanced against 
each other and the resultant signal, together with the drum 
level signal, are balanced against each other on a sensitive 
weight beam which, in turn, adjusts the control signal 
regulating the opening of the feed regulating valves. 

Two Davidson “ Sirocco ” forced draught fans, driven 
by 370 h.p., 730 r.p.m., 3-3 kV L.D.C. motors are provided 
for each boiler. They each draw warm air at the rate 
of 145,000 cu ft/min at 100 deg F from above the boiler 
inside the boiler house and pass it through a Babcock 
& Wilcox horizontal tubular air heater, with total heating 
surface of 290,000 sq ft, to the furnace. Two Davidson 
induced draught fans, driven by two-speed 730/585r.p.m., 
800/435 h.p., 3-3 kV L.D.C. motors, extract the gases 
from each boiler at the rate of 225,000 cu ft/min at 
270 deg F. Both forced and induced draught fans have 
radial vane control. After leaving the air heater the flue 
gases pass through four Davidson “ Sirocco” cellular 
pattern mechanical dust collectors in series with two 
Lodge-Cottrell electrostatic precipitators. The electro- 
static precipitators have three banks of electrodes, any 
two of which are sufficient to maintain performance, 
thus enabling one bank to be isolated for electrical 
maintenance. 

On-load cleaning of the boiler is catered for by the 
provision of fully automatic electrically operated soot 
blowing equipment supplied by Babcock & Wilcox. For 
the furnace walls there are 20 single-nozzle retractable 
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blowers, while the remaining 20 are of the rack type for 
cleaning the superheater and reheater. All soot blowers 
are operated by sequence control, giving automatic 
operation of each blower in the appropriate order through 
the full blowing cycle, or with the omission of any pre- 
selected blowers. 

The main and reheat steam pipework between the 
boiler and turbine has butt-welded joints, with the 
exception of one flange joint on each reheater inlet and 
outlet pipe. These are provided to enable blank flanges 
to be fitted for hydraulic tests on the reheater. 


Generating Plant 


Four 120 MW, 3,000 r.p.m. Metropolitan-Vickers 
turbo-alternators, each equipped with its own surface 
condensing and feed heating plant, are being installed. 
The turbines are of three-cylinder impulse design with 
a double-flow lp. cylinder. There are eight h.p. stages, 
thirteen i.p. stages and five Lp. stages on each side, 
including a Baumann multi-flow exhaust stage. After 
passing through the h.p. cylinder the steam is returned 





No. 2 boiler in course of construction showing some of the burner 
positions 
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A local starting desk is provided for each turbine adjacent to the 
h.p. pedestal 


to the boiler for reheating before entering the i.p. cylinder. 
The stop valve steam conditions at the turbine are 1,500 
p.s.i. and 1,000 deg F. Steam is reheated to 1,000 deg F 
and 375 p.s.i. absolute at the i.p. cylinder stop valve. 

The overall length of the units has been kept to the 
minimum by using a three-cylinder close-coupled machine 
with only four bearings. All shafts are solidly coupled 
and there is a Michell thrust bearing between the h.p. 
and i.p. spindles. The turbine is anchored at the alter- 
nator end of the I.p. cylinder and all axial movement takes 
place away from this point. Two steam chests machined 
from solid steel forgings are mounted alongside each h.p. 
turbine, and each centains a combined stop and emergency 
valve, and a governor valve. Four loop pipes convey 
the steam from the chest to the turbine cylinder. Reheated 
steam passes through two interceptor steam chests, 
mounted one on either side of the turbine, and each 
contains an interceptor emergency valve and an inter- 
ceptor governor valve which control the admission of 
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steam to the ip. turbine. A loop pipe connects each 
steam chest to the turbine cylinder. 

The governor gear is enclosed in the h.p. end bearing 
pedestal together with the main oil pump, which is gear 
driven from the turbine shaft. This pump supplies 
lubricating oil to the turbine bearings at Io p.s.i. and to 
the governor control gear at about go p.s.i. All relay 
oil to the governor system passes through an oil relay 
emergency trip valve operated by the two overspeed trip 
rings on the outboard end of the h.p. turbine spindle. 
The interceptor governor valves start to close when the 
turbine speed rises above 3,060 r.p.m. to avoid interfering 
with the normal governing of the machine. Unloading 
gear is provided to override the governor and start to close 
the governor valves if either the vacuum or stop valve 
pressure falls below a predetermined limit. Overspeed 
limiting gear is provided so that in the event of a sudden 
loss of load from above 78 MW to below 42 MW the 
h.p. and interceptor emergency valves will close immedi- 
ately and independently of the speed governor, while the 
energy of the steam entrained in the turbine is absorbed. 
The valves will then re-open and the machine will con- 
tinue to be controlled by the governor. 

The turbovisory equipment consists of eccentricity and 
differential expansion detectors on h.p. and i.p. shafts, 
as well as vibration detectors on each bearing pedestal 
which measure the amplitude of any horizontal transverse 
vibration. 

From the double-flow exhaust of the Lp. turbine 
cylinder the steam passes into twin two-pass condensers 
with a total cooling surface of 70,000 sq ft. They are 
designed to give a vacuum of 28-9in Hg at m.c.r. when 
supplied with 57,000 gal/min of cooling water at 53 deg F. 
Condensate is extracted from the condensers by two 
100 per cent duty 720,000 lb/hr extraction pumps, while 
air is removed from the condensers by three 50 per cent 
duty 125 lb/hr Metropolitan-Vickers Leblanc type motor 
driven air pumps. For quick starting two centrifugal 
pumps are provided to increase the water pressure to the 
air pumps. 

The extraction pumps discharge through a drain cooler, 
two L.p. feed heaters and a gland heater to the de-aerator 
heater. This is connected to the suction of the booster 


Cross section of the |20 MW 3,000 r.p.m. reheat turbine 
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feed pe which discharge through three 
h.p. feed water heaters to the suction of 
the main pumps. There are two 100 per 
cent duty booster feed pumps and two 
100 per cent duty main feed pumps, both 
of Mather & Platt manufacture, for each 
turbo-alternator/boiler unit. The booster ,: 
pumps have a capacity of 965,000 lb/hr at 
§§0 p.s.i., and are driven by English Electric 
850 b.h.p., 1,500 r.p.m., 3-3 kV motors. 
The main boiler feed pumps have a capacity 
of 965,000 Ib/hr and are driven by English 
Electric 2,650 b.h.p., 3,000 r.p.m., 3-3 kV 
motors. Both pump motors are supplied 
from one circuit-breaker and they are so 
designed that the booster pump is up to 
speed before the main feed pump, so main- 
taining a positive pressure at the feed pump 
suction. 

A minimum flow of water is maintained 
through each pump by a Hopkinsons flow 
leak-off valve, which is operated by a 
differential pressure switch across the feed 
flow venturi. The valve is open until a 
flow of 290,000 lb/hr is reached when load 
is being raised and remains closed with a 
reduction in load until the feed flow drops below 190,000 
lb/hr. This leak-off is backed up by individual Hopkin- 
sons thermostatically operated leak-offs on each booster 
and main feed pump. 

Make-up water is obtained from the town mains 
through a Permutit demineralisation plant with a normal 
capacity of 8,800 gal/hr. 

Water for the ash handling plant and condenser cooling, 
obtained from the River Blyth estuary, is drawn from the 
harbour by four 66,000 gal/min horizontal split-casing 
pumps driven by 1,200 h.p., 328 r.p.m., 3-3 kV motors, 
both pumps and motors being supplied by Mather & 
Platt, Ltd. Before passing to these pumps the water 
goes through a coarse galvanised steel grid and four 
rotating band fine screens. An air exhauster system is 
installed for priming the pumps under low tide conditions. 
After passing through the condensers the water travels 
along the c.w. outlet culverts and tunnels to the beach 


General view of the station electrical control room 
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Part of No. | unit control room 


outfall where it is discharged into the North Sea. Inter- 
mittent chlorination of the cooling water by Wallace & 
Tiernan equipment is applied at the c.w. pump intakes to 
prevent both slime development in the condensers and 
mussel growth in the c.w. system. 

Each alternator generates at 13-8 kV and is rated at 
120 MW at 0-8 power factor when operating at a hydrogen 
pressure of 30 p.s.i. The hydrogen is circulated by fans 
mounted integrally with the rotor. The hydrogen is 
cooled by four distilled water coolers mounted axially in 
the stator casing and the distilled water is cooled in four 
water/water heat exchangers fed from the main c.w. 
system. The oil seals between the stator casing and rotor 
are of the thrust type, being supplied with seal oil at a 
pressure of $0 p.s.i. and thrust oil at a pressure of 10 p.s.i. 
Both of these oil supplies are normally tapped from the 
turbine relay oil system, but if this is not available at any 
time either an a.c. or d.c. standby seal oil pump may be 
employed. 

The air-cooled main and pilot exciters are gear driven 
at 991 r.p.m. from the main alternator shaft. The main 
exciter is a six-pole d.c. generator separately excited from 
the pilot exciter under control of the field rheostat, and 
self-excited through an amplidyne which bucks or boosts 
the field when operating under control of the automatic 
voltage regulator. 

Nos. 1, 2 and 3 machines are each solidly connected 
to a 10 MVA, 13-8/3-3 kV unit transformer and a 145 
MVA, 13-8/66 kV generator transformer. No. 4 machine 
will be coupled to a 145 MVA, 13-8/275 kV generator 
transformer and also a 10 MVA, 13-8/3-3 kV unit trans- 
former. The h.v. sides of Nos. 1, 2 and 3 generator 
transformers are connected through Reyrolle 2,500 kVA, 
66 kV type OSr1o small oil volume circuit-breakers in 
an indoor substation. This substation has 16 such 
circuit-breakers, nine of which supply the Area Board 
distribution system, and two the 145 MVA, 66/275 kV 
supergrid transformers in the adjacent 275 kV outdoor 
substation which is equipped with Reyrolle 7,500 MVA 
type OB30 air blast switchgear. Overhead lines connect 
this substation with the 275 kV supergrid at Stella West 
near Newcastle-upon-Tyne. The 3-3 kV and 415 V 
station auxiliaries are supplied by two 10 MVA, 66/3-3 KV 
station transformers and 3-3 kV/415 V auxiliary trans- 
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formers. All 3-3 kV switches are of the Reyrolle 250 
MVA air-insulated air-break pattern. Those for the 
3-3 KV station and unit boards are situated in a switchgear 
annexe beneath the de-aerator floor. 

Each pair of turbo-alternator/boiler units is controlled 
from a unit control room, which is situated between the 
turbine and boiler houses at the common operating floor 
level. The combined boiler and turbine operating desks 
are set in arc formation and face each other on opposite 
sides of the room. All of the instruments and controls 
necessary for operating the units are mounted on these 
desks, while the various recorders are on panels behind 
the desks. The soot blower and precipitator remote 
operating panels are also in this room. In the centre of 
the room there is a shift engineer’s desk accommodating 
alarm annunciators and emergency generator electrical 
controls. The master panel on the wall facing this desk 
indicates the principal pressures, temperatures, drum 
water level and load on the unit. A local starting desk 
is provided for each turbine adjacent to the h.p. pedestal 
and accommodates the necessary instruments, controls 
and valves for starting and running the machine up to 
speed. The c.w. plant and the general services can be 
operated remotely from panels on the operating floor 
between the two control rooms. 

The station electrical control room is in the administra- 
tion building. The control panels are of the vertical type, 
those for the generators and general purposes being in 


389 
the centre of the room, with 66 kV and 3-3 kV panels on 


one flank. Provision has been made on the other flank ° 


for accommodating the panels associated with 275 kV 
feeders and the “ B ” station generators. 

The consulting engineers for the station are Merz & 
McLellan while the consultants for the ash and dust 
disposal and c.w. works are Sir Alexander Gibb & 
Partners. The architects are L. C. Couves & Partners 
while the main contractors are:—Boilers, h.p. and Lp. 
pipework, and dust handling plant, Babcock & Wilcox, 
Ltd.; turbo-alternators, condensing and feed heating 
plant, Metropolitan-Vickers Electrical Co., Ltd.; booster, 
feed and c.w. pumps, Mather & Platt, Ltd.; coal handling 
plant, Birtley Engineering, Ltd.; ash handling plant, 
Holdan Engineers, Ltd.; generator transformers, Ferranti, 
Ltd.; main switchgear, A. Reyrolle & Co., Ltd.; founda- 
tions and superstructure, Sir R. McAlpine & Sons (N.E.), 
Ltd.; steelwork, Cleveland Bridge & Engineering Co., 
Ltd.; cabling, London Electricity Board; and unit and 
station transformers, Brush Electrical Engineering Co., 
Ltd. 

Acknowledgment is due to Mr. P. Briggs, director, 
North Eastern and Yorkshire Region, and Mr. J. B. 
Jackson, divisional controller, North Eastern Division 
of the Central Electricity Generating Board, for permission 
to publish this article, and to Mr. R. Lott, station super- 
intendent, and his staff for invaluable assistance in the 
preparation of the material. 


HOSPITAL INSTALLATIONS 


Survey of Modern Practice 


IN a paper presented before the Association of Super- 
vising Electrical Engineers on 24th February, Mr. J. W. J. 
Leslie discussed the requirements of hospital electrical 
installations. For the wiring he advocated the use of 
v.r.i. or p.v.c. cables in screwed welded conduit or the 
more expensive mineral insulated system. In 
very humid climates v.r.i. cables, unlike the p.v.c. type, 
deteriorated rapidly; only galvanised conduit resisted 
corrosion. Because of the wide range of portable electro- 
medical apparatus, the 13 A ring main socket outlet 
system should be employed, each piece of equipment 
being fused for its current rating. Where the colour of 
light was important, fluorescent lamps should be used 
with caution, usually after consultation with the medical 
staff. 

The maximum demand for a 500-bed general teaching 
hospital would be about 400 kW necessitating a high- 
voltage substation. In this country standby plant was 
not essential, but in less developed regions it was advis- 
able for an automatically started emergency plant with 
a capacity one-third of the m.d. to be connected to 
selected circuits. Each block of a hospital should be 
supplied by an independent cable from a main distribution 
point with sub-mains serving each floor. Few rewirable 
fuses compared favourably with the h.r.c. cartridge type, 
which was preferable even on remote circuits. Minia- 
ture circuit-breakers had advantages which might offset 
their added cost. 

Three needs in ward lighting had to be integrated. 
These were: enough light for the doctors and nurses to 
perform their tasks and for the patient’s convenience 
without interfering with other patients; a reasonable level 
of illumination between beds (10 L/sq ft); enough 


illumination during hours of sleep to enable nurses to 
move about (e.g. from a flush 15 W fitting in the wall 
behind the beds 12 to 18in above the floor level). For 
indirect general lighting, cold cathode tubes had been 
installed continuously in a cornice round the wards. Up 
to five bedside services might be provided, including 
nurse call, radio programmes, bed-head lamp and out- 
going telephone calls, preferably by a multi-way trunking 
system from the central distribution point on the ward 
floor to a bedside control panel. 

In operating theatres in addition to general lighting 
(10 to 30 foot-candles) provision was necessary for 
operating table lighting (300 to 1,000 L/sq ft, visual 
acuity falling away sharply after 500 L/sq ft), maintained 
and emergency lighting (from battery), mains voltage 
socket outlets, low-voltage services and X-ray equipment. 
For minimising the risk of explosion of anesthetics semi- 
conducting anti-static rubber was used for trolley tyres, 
sheets, gloves, boots and turbans and it had replaced 
trailing chains. Switches should be of a type in which 
interruption of a circuit was within a tilting glass tube 
containing mercury. They should be mounted at least 
4ft 6in above floor level (since the gases were heavier 
than air). To reduce the length of flexible cable con- 
nected to the six socket outlets required in an operating 
theatre for serving portable apparatus, however, the 
mercury switches were usually mounted 18in above 
floor level and interlocked with the socket to prevent 
removal of the plug when in the “on” position. Fuse 
boards must not be installed in a theatre or anesthetic 
room. Particulars were also given in the paper of the 
special requirements of other departments of a typical 
hospital. 








Electricity Supply 
in France, 1958-59 


WATER RESOURCES AND NUCLEAR POWER 


Desrrre the lower level of activity in certain 
industries, the total consumption of electricity in France 
in 1958 rose by 7-8 per cent to 62,200 million kWh 
(57,700 million kWh in 1957). In the ten years 1948 to 
1958 consumption increased by I 11-5 per cent. 

Last year hydro-electric stations accounted for 32,200 
million kWh (51-7 per cent) of the total production com- 
pared with 24-8 million kWh (43 per cent) in 1957. Water 
conditions were 7 per cent above the average and at the 
end of the year water storages were 70 per cent full com- 
pared with 43 per cent at the end of 1957. Of the total 
hydro-electric output, 23,900 million kWh was supplied 
by stations of Electricité de France which, at 1st January, 
1959, contained plant totalling 7,300 MW; 5,450 million 
kWh by those of the Compagnie Nationale du Rhéne 
(1,000 MW); 1,400 million kWh by those of the French 
railways (450 MW); and 1,450 million kWh by other 
stations (350 MW). In an average year the present total 
installed capacity of hydro-electric plant (9,100 MW) 
would provide 33,100 million kWh, which is an increase 
of 1,500 million kWh on the output available a year earlier. 


Electricity Generated and Imported (Million kWh) _ 

















| 1956 | 9s | 988 
Hydro-electric | 25,887 | 24,830 | 32,200 
Thermal ... | 28,127 | 32,603 29,600 
Total generated $4,014 57.103 | 61,800 
Balance from external exchanges +1 | +269 + 400 
Total available supplies 54,125 | 57,702 | 62,200 








The better hydro-electric conditions enabled a reduced 
demand to be made on thermal stations and last year 
production from these fell to 29,600 million kWh com- 
pared with 32,600 million kWh in 1957. Some 1,000 MW 
of new thermal plant was installed and this brought the 
maximum output capacity available at 1st January, 1959, 
to 8,600 MW. The maximum output capacities of the 
different producers and their production during 1958 
were: Electricité de France, 4,600 MW and 12,500 million 
kWh; collieries, 2,450 MW and 10,000 million kWh; steel- 
works, 750 MW and 4,100 million kWh; and others, 800 
MW and 3,000 million kWh. Among the plant installed 
were eight generating sets with individual maximum out- 
put capacities of 117 MW. Of these five were installed 
in stations of Electricité de France (Beautor (2), Comines, 
Yainville and Nantes-Cheviré) and three in stations at 
collieries (Hornaing and Emile Huchet). As a result of 
the increase in capacity and improvement in efficiency of 
generating sets the amount of fuel consumed per kWh 
produced has fallen very considerably in the past decade 
or so. In November the Nantes-Cheviré station started 
using natural gas from Lacq in the Basse-Pyrenées. 

During 1958 an additional 400 km of 225 kV trans- 
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mission lines and 150 km of 150 kV lines were com- 
missioned. This brought the total length of the 225 kV 
system at Ist January, 1959, to 10,600 km and of the 
150 kV system to 9,200 km. There are 1,046 km of 
double-circuit 225 kV lines which can be changed to 
single-circuit 380 kV lines, and the Génissiat-Paris line 
y operated at this higher voltage since the beginning 
of 1958. J 


Construction Programmes 


The failure to start any new hydro-electric schemes 
last year has caused some concern that generating capacity 
may not keep pace with the increase in demand. The 
Third Modernisation Plan of the Commission de l’Energie 
calls for a production of 75,000 million kWh in 1960-61 
and 103,000 to 110,000 million kWh five years later. 
According to recent statements by Electricité de France 
this increase in production can be easily achieved provided 
the necessary finance is available. The 1959 programme 
of Electricité de France will cost 274 milliard francs, and 
will be met by self-finance, Government loans and private 
investment. 

Important hydro-electric resources are still available 
and the development of economic sites could triple the 
present production. Less than half the capacity of the 
Rhine and the Rhéne have been exploited and a series 
of stations on the Durance could provide 6,000 million 
kWh or six times the present output. During this year 
it is planned to bring into operation plant capable of 
providing 1,700 million kWh and work in progress, which 
will be completed in subsequent years, represents a further 
4,000 million kWh. The latter includes stations at 
Marckolsheim on the Rhine, Roselend and Monteynard 
in the Alps and Saint-Estéve on the Durance. New 
stations which should be started this year will provide 
900 million kWh, and will include that at Oraison on the 
Durance and Gordolasque in the Maritime Alps. In 


addition to these large stations Electricité de France also . 


plans to build a series of remotely controlled “ miniature 
stations ” on lowland rivers which will for a small outlay 
provide a useful contribution to local electricity supplies. 
Attention also continues to be given to the utilisation of 
tidal power in the Rance estuary and in the bay of Mont 
Saint-Michel. 

Thermal plant to be commissioned this year includes 
eight 125 MW sets. Work in progress, but which will 
be completed in subsequent years, will provide a further 
1,600 MW of capacity and work on an additional 625 MW 
will be started during the year. A third of the output 
from the natural gas source at Lacq is reserved for the 
production of electricity, and following Nantes-Cheviré 
it will be used in power stations at Lacq-Artix, Bordeaux 
and Montereau. During 1959 a further 1,300 km of 
high-voltage lines will be commissioned including 500 km 
at 380 kV. 

A small amount of electricity is being supplied to the 
grid by the three gas-cooled, natural-uranium graphite- 
moderated reactors (G2 and G3) of the Commissariat a4 
l’Energie Atomique at Marcoule and two nuclear power 
stations, containing similar reactors but designed specifi- 
cally for electricity production, are under construction for 
Electricité de France at Avoine, near Chinon. E.D.F.1, 
with a capacity of 60 MW, will be commissioned at the 
beginning of next year; and the 170 MW station, E.D.F.2, 
in 1961. In addition to the French programme of 850 
MW of nuclear power by 1965-66, Electricité de France 
will share in projects envisaged in the Euratom-United 
States agreement and in particular will share with Belgium 
the cost of building a new type of nuclear power station 
in the Ardennes. 
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By REFLECTOR 


H AVING decided after all to use coal instead of oil for 
its new London headquarters, the Nation Union of Mine- 
workers has turned its attention to nuclear power. It 
will be remembered that it was a threatened shortage of 
coal which forced the Government to institute a nuclear 
power programme to be carried out as quickly as possible. 
Now the Union sees adequate supplies of coal for some 
years ahead and wants to halt the construction of nuclear 
power stations beyond the four already in hand. No 
doubt if the Union was listened to we would find in four 
years’ time that again there was an imminent shortage of 
coal and the construction of further nuclear stations 
would be hurriedly commenced two or three years behind 
the appropriate time. 


* * * 


Another aspect of the coal-oil controversy was raised 
by Mr. A. D. Pelly, chairman of the Coasting and Home 
Trade Section of the Chamber of Shipping, last week. 
Mr. Pelly expressed concern about the downward trend 
of the country’s domestic seaborne trade and said that 
one cause was the use by the Central Electricity 
Generating Board of oil instead of coal in some of its 
power stations. Shipowners had an understanding with 
the Board that the carriage of about 40 per cent of its 
seaborne coal would be given to private owners, the rest 
being carried by the Board’s own colliers. But this 
proportion had not been adhered to because of the con- 
version of stations to oil-firing. Mr. Pelly was hopeful 
that discussions proceeding between the Board and other 
parties concerned would result in some improvement from 
the shipowners’ point of view. 


* * * 


There is something of Irish local colour in the follow- 
ing passage from the Sunday Independent (Dublin) 
relating to a delay in connecting up a village : — 

“ Now electric lights twinkle in the North Mayo night 
all the way from Inver to Kilgalligan. All the way except 
in Cornboy, 40 miles from Ballina, the village that Santa 
forgot.... For months now the houses in the Cornboy 
area have been all wired up and waiting. The E.S.B. 
[Electricity Supply Board] promised them light and power 
for Christmas and that ‘a man from Belmullet’ would be 
along to put in the fuses. But that man never came. 
Now, say the E.S.B, ‘a man from Ballina’ will 
have to inspect the miles of cable linking Cornboy with 
civilisation.” ; 


* * * 


Recently the Yorkshire Evening Post published an 
alarming account of happenings in a village when there 
was a sudden excess of voltage. Among other things, it 
was said that radio and television sets burst into flame; 
an immersion heater was blown off a hot water cistern; 
and electric lamps blew up or shot out of their sockets. 
Moreover, it was stated that the Yorkshire Electricity 
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Board was “in for a shock” as the villagers were pre- 
senting it with “a bill for several thousand pounds to 
cover the cost of repairing and replacing ruined equip- 
ment.” The story was rather spoiled by Mr. C. Booth, 
manager of the Huddersfield Sub-Area, who gave details 
of the actual amount of compensation being paid by the 
Board—less than £250. 


* * * 


When street lighting schemes are being considered by 
local authorities the actual standard of illumination fre- 
quently seems to take a back seat. Discussion usually 
turns upon the effect of the lighting on the appearance 
of the inhabitants—particularly the ladies. Lamp standard 
design also receives much attention. At a recent meeting 
of the Highways Committee of the Welwyn Garden City 
Council when the subject of sodium lighting came up one 
member said that sodium was unsuitable for residential 
roads but by far the best for traffic routes. This was 
countered by another member who thought that the 
residents found sodium lighting “very warming” and 
he was backed up by somebody else. The Committee 
seems to have dodged the issue when it recommended 
“ improved ” lighting without specifying the method. 


* * * 


A farmer complains in the Farmers Weekly that 
although he can see the poles carrying electricity to his 
neighbours he is still without a supply; he was told that 
he would be connected last year but is still waiting. He 
is informed that the work cannot commence yet because 
“some deadline in the financial year has not yet been 
reached.” He asks: — 


“Is there no Churchill on the Central Electricity Board 
who can say where need exists, where willingness to pay 
for electricity exists, where labour is available, and where 
no red tape shall stand between commonsense and 
officialdom ?” 


If it were only as easy as this! 
* * * 


Electricity generation by wind power, still under 
investigation by the Electrical Research Association, was 
tried sixty years ago. It was reported in the Electrical 
Review of 24th February, 1899, that : — 


“An electric lighting installation which has recently 
been laid down at Boyle Hall, West Ardsley, the residence 
of Mr. Simeon Colbeck, is interesting from the fact that 
wind is the only motive power employed for generating 
the current. The Yorkshire Post says that there are 50 
sails set radially in a circular frame about 30 feet diameter. 
A large pulley fixed on a horizontal shaft in an adjacent 
building drives the dynamo. The duty of this machine 
is to charge the storage cells, which are sufficiently large 
to run the 109 lights for eight days in winter, should 
there be no wind for that length of time, and for more 
than a fortnight in summer.” 
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Exports of electrical goods rose last month by 
£17,000 to {18-9 million, and though this was marginally 
below the average for the fourth quarter of 1958 it main- 
tained the relative improvement shown in that period 


after the decline in the summer. 


Electrical exports in 
January were {1 million less than in January, 1958. 


Shipments to the main Commonwealth markets were 
less than in December, but there were increases in exports 
to East and West Africa, Singapore and Malaya, Pakistan 
and Hong Kong. Exports to the United States, at 
£971,113, were £56,000 higher than in December and 





ELECTRICAL REVIEW 27 FEBRUARY 1959 


OVERSEAS ELECTRICAL TRADE 


Improved Level of Exports Maintained in January 


increases were also recorded for some European markets, 
including the Netherlands, Belgium, Switzerland, Spain 


and Italy, and for Brazil and Argentina. 
Canada were £72,000 below the December figure. 


Exports to 


The overall rise in exports was largely accounted for 
by the increase in shipments of radio and electronic equip- 
ment (£395,000) and of wires and cables (£160,000). 
Exports of electrical machinery were £114,000 less than 
in December; converting machinery £151,000 less; and 


telegraph and telephone equipment {281,000 less. 


The leading market for generating sets and motors in 





Generating sets and generators: 
Diesel-driven, up to 10 kW 
Ditto, 10 to 65 kW , 
Ditto, 65 to 200 kW 
Ditto, over 200 kW 
Spark ignition engine driven 
Steam turbine driven 
Hydraulic turbine driven 
Other prime mover driven 
Generators, not exceeding 200 kW 
Ditto, over 200 kW 
Parts of generators 
Motors, complete, other than railway, tramway and 
a 
Up to}h 
Over } ter under I h.p. 
| h.p. to 250 h.p 
Over 250 h.p. 
Railway, tramway and trolley-bus motors complete and 
parts of all motors 
Motor starting and controlling gear 


Converting machinery 

Mercury-arc rectifiers 

Transformers for lighting, heating and power (incl. — 
Not mes? 7, $00 kVA 
Over 7,500 kV 

Switchgear and yee (not telegraph or tele- 

phone), up to 200 A and 
Ditto, other 


Primary batteries: 
Lighting 

Radio 

Other 

Parts (excl. carbons) — 





Lamps: 
Filament, exceeding 28 V 
Ditto, under 
Arc lamps and searehlights 
Discharge lamps, fluorescent tubes, etc. 





Radio and television, etc., apparatus: 
Thyratrons, hot cathode mercury vapour and gas-filled 
rectifiers (excl. mercury-arc rectifiers), photo-electric 
cells, stabilising and cold cathode eae magnetrons, 
klystrons 
All other* 
Parts (excluding glass bulbs) 
Radio and television transmitters as 
Commercial radio and radar equipment 
Domestic radio receivers, mains ‘ 
Ditto, battery 
Ditto, other (incl. car) 
Radiograms 
Television sets 
Public address equipment 
Other radio and television apparatus, n.e.s. 
Components and parts, n.e.s. 


Telegraph | and leph i i 
Telephone instruments, separately consigned 
Telegraph and telephone parts 


Line apparatus for long distance communication 








TABLE 1.—ELECTRICAL EXPORTS 
rey ended a Met ended 
st Janua ass st Jan 
1958 1959 1958 1959 
£ £ £ £ 
113,498 110,673 . Cookers 55, 48,190 
162,574 134,774 | Toasters , 31,247 20,679 
214 154,532 Other cooking ‘apparatus 38,318 39,820 
998 .849 Parts and accessories / 63,961 
14,192 17,032 Space heating appliances 38,529 17,916 
16,235 13,114 Water heating appliances ... 20,921 29,727 
“= - Other heating appliances 35,024 29,224 
16,480 53,632 Parts and accessories 55,456 66,304 
186,609 138,401 Irons .. 119,615 72,958 
98,108 149,600 Arc welding equipment, a.c. 261 40,507 
469,290 675,849 Ditto, d.c. - 24,592 41,908 
e welding quip 11,968 14,623 
Electric furnace plant 57,633 36,514 
158,459 128,798 Magnetos, ignition 20,087 13,863 
87,073 50,144 Sparking plugs ; 124,732 156,384 
534,966 422,869 + Elec. appliances for aeroplanes, nes. 245,174 315,459 
142,114 163,116 Ditto, for motor vehicles, n.e.s 712 421,402 
Ditto, for cycles, n.e.s. 57,160 33,775 
189,617 176,677 Signalling app. (incl. traffic signals) 186,452 171,858 
311,387 323,066 Instruments, commercial : 162,388 183,403 
- - ————-—— House service meters (including parts) 164,377 124,573 
2 993.5 814 2,949,126 Electro-medical apparatus (not X-ray) ,060 29,171 
——— - a ——~ X-ray apparatus (excl. tubes and valves) .. 64,090 46,161 
43,340 48,905 Ceiling fans, complete 78,588 83,320 
105,786 54,88! Desk fans, complete and parts of desk and ceiling fans . 34,938 15,975 
Vacuum cleaners ; ooo 183,380 116,035 
726,107 559,762 Floor polishers 68,742 81,131 
282,414 395,469 Food mixers ... 46,400 390 
Hair clippers and dry shavers 84,585 73,813 
556,907 406,129 Other portable appliances 26,754 23,277 
1,056,713 1,291,917 Parts ... ‘ me a 166,758 86,479 
Portable elec. tools (not saws) and parts 261,473 207,458 
2,771,267 +2, 757, 063 
99,490 120,452 
286,368 373,192. ——_—_—_—______ —_———— 
54,653 49,504 
51,940 48,185 
Cables and wires: 
92,863 90,818 Telegraph and telephone, submarine 14,051 17,709 
’ 37,288 Ditto, other 1,036,021 420,833 
15,012 16,611 Cotton, silk or art. silk insulated _ 31, 32,089 
84,913 99,213 Enamel, glass or asbestos insulated 99,131 84,306 
—- a Paper insulated : 631,304 593,576 
Rubber insulated ... 567,727 297,335 
} ~ apemaeey insulated 268 185,645 
Other 309,983 219,096 
383 32,766 2,955,387 1,850,589 
317 559,744 ——| 
13,187 32,103 
27,560 5,816 
1,280,023 1,615,100 
81,565 06,867 Accumulators for motor vehicles ... 122,263 135,675 
58,890 69,485 Dicto, traction 13,790 19,913 
36,436 20,954 Ditto, radio and other r portable 45,443 24,935 
49,471 40,258 Ditto, other 429 98,081 
109,357 53,520 Parts and accessories 118,115 88,267 
109, 112,482 Electric wiring accessories 992 180,219 
25,534 744 Elec. ceramic ware, etc. (incl. ineutenseeds n.e.s. 82,321 125,754 
782,808 783,717 Insulating cloth and tape 50,030 51,85! 
——— -~——— -- Other insulating material 96,611 97,707 
2,968,615 3,459,556 Permanent magnets . 43,393 51,892 
—__—-_ Radio, telegraph and telephone testing equip., n.e.s. 52,465 131,112 
1,100.843 622,518 Scientific elec. instruments (excl. telegraphic or tele 
264,315 86,849 phonic, time recorders and time enema 306,958 326,779 
738,768 899,737 Electrical machinery, n.e.s. : 87,060 36,498 
161,979 95,435 Electrical apparatus and appliances, ‘n.e.s. 1,015,095 1,186,827 
2,265,905 1,704,539 TOTAL 19,876,434 18,875,904 






































* The figures for 1959 are not strictly comparable with those for 1958. 
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TABLE I!I.—DISTRIBUTION OF EXPORTS OF ELECTRICAL MACHINERY, APPARATUS AND APPLIANCES 





























| 
Country Jan., Jan., 
1958 1959 
£ £ 

Gibraltar 27,396 12,199 
Malta and Gozo 40,609 50,401 
Cyprus ain ; aie 96,511 81,420 
Sierra Leone se 67,711 30,010 
Ghana... ; ; aa . d 191,558 198,963 
Nigeria ae ‘ 343,532 427,831 
South Africa ... - 1,776,798 1,331,512 
Rhodesia and Nyasaland ; } 497,138 491,236 
Tanganyika pea ab ; : ; 55,161 53,612 
Kenya ... . : ; ‘ ; 158,350 168,816 
Uganda ; ons 87,317 54, 
Mauritius ‘ a a 21,442 52,394 

en - ser ond 53,471 | 92,405 
Bahrain, Qatar and Trucial States : me 112,512 | 78,741 
Kuwait ; an : con ‘ 206,690 | 193,416 
India ; : = : an .. | 1,749,738°| 1,550,336 
Pakistan . ; | 324,565 224,469 
Singapore : - - iste 268,713 284,323 
Federation of Malaya sid : ia we 276,589 315,746 
Ceylon Me ; ; , ie ; 124,453 248,849 
British North Borneo a dite ‘a : # 31,668 23,845 
Sarawak ee ‘ ola ‘ : - 12,104 15,487 
Hong Kong . ph ; a 235,685 391,734 
Australia ; one . ean Me 2,075,954 1,430,779 
New Zealand : : ; 1,395,570 853,705 
ak é : ; ; “a 22,820 51,905 | 
Canada 5 it ae . | 849,168 | 831,757 
Jamaica ms | 124,294 | 140,764 
Barbados of 21,539 | 54,547 
Trinidad | 102,283 | 100,923 
British Guiana é -| 33,144) 75,181 
Other Commonwealth countries ... ; | 135,584 | 172,384 
Irish Republic ; . on : » | 269,360 | 327,336 
Soviet Union ... | 531940 | ‘13,874 
Finland a ; = ; ; 3 | B41 | 104,269 
Sweden . : ; : 357,903 461,598 
Norway a. ou ned : : on : 224,394 210,196 
Denmark vt . - ans 197,241 247,324 
Poland : ‘ : 136,661 | Sl, 
Western Germany ... i Re = 232,070 | 283,641 
Netherlands ... = 584,878 | 781,864 

| | i 








Country Jan., Jan., 
1} 1958 1959 
: . £ £ 
Belgium 323,054 613,746 
France 417,362 341,473 
Switzerland : ‘ ; a ae 125,124 157,805 
Portugal ‘ one 522,894 152,646 
Spain . ‘ ; 178,100 387,216 
Italy... ‘ 300,422 288,569 
Austria — : , 62,067 41,691 
Yugoslavia... ; j ‘ 56,509 68,043 
|| Greece ; : 131,247 112,870 
Turkey ; , ; 86,495 10,560 
Belgian Congo ‘ | 40,711 42,294 
Portuguese East Africa , ; ae 17,824 21,015 
Egypt ... ; mma 21,659 179,852 
Libya ... oe ; 48,304 112,348 
Morocco (excluding Tangier) : F ; 16,463 49,385 
|| Sudan ... ; : : 58,394 133,349 
Syria ... ‘ =. : 21,052 19,289 
Lebanon ; , : she 61,896 47,773 
Israel ... ; : , Si é 88,680 110,517 
Jordan sa ; aie 39,301 70,101 
Saudi Arabia ... ; mA ; den 127,941 66,292 
ss jie Ys naa ia nes ad ee 404,899 487,685 
Iran. ree , ose ; 539,849 293,591 
| Burma ; F oat 99,378 58,996 
Thailand ae ; we ‘ , 202,350 98,474 
Indonesia ‘ . 31,773 13,900 
Japan ... i 39,351 50,660 
|| United States Se: “| s73tes | 970,113 
|| Cuba ... : 138,532 41,834 
|| Mexico — oe vee : 62,722 50,888 
Colombia ; ‘ : ies 51,934 31,861 
Venezuela . 492,801 425,009 
Peru... | 40,423 | 291966 
Chile | 45,913 132,117 
Brazil 100,361 65, 
Uruguay ' “| 6494} -23'812 
Argentina... . | 188,310 154,974 
Other foreign countries | 351,305 322,852 
| 
TOTAL . | 19,876,434 | 18,875,904 











January was the United States to which plant worth 
£388,334 was shipped. Next in order of importance 
were India (£341,693), Australia (£288,815), Spain 
(£263,956), South Africa (£170,526) and Canada 
(£166,318). Converting machinery, transformers and 
rectifiers went principally to India (£367,370), Australia 
(£288,502), South Africa (£281,527) and Venezuela 
(£190,126). 

Belgium (£370,488) was the largest market for radio 
and electronic apparatus, followed by the Netherlands 
(£290,292), India (£213,211) and the United States 
(£210,786). The largest shipments of telegraph and 
telephone apparatus were made to South Africa 
(£278,644), Australia (£218,865) and New Zealand 
(£200,767). 

There were increased exports of cables and wires 
to West and South Africa, India, Malaya, Hong Kong, 
Denmark, the Netherlands, Portugal, Iraq and 
the United States. The largest markets were India 
(£253,541), Hong Kong (£136,538) and New Zealand 
(£136,367). cea 

In Table II are set out the destinations of the exports 
shown in Table I, while Table III provides details of 
electrical goods included in other sections of the returns. 


Imports 

The higher level of imports of electrical goods which 
developed in the last months of 1958 was also maintained 
in January, when the total, £2-8 million, was £200,000 
more than in December, 1958, and £384,000 more than 
in January, 1958. 

The main increases last month were in heavy electrical 
plant, radio valves and communication equipment, welding 
machinery and portable electro-mechanical appliances. 
Imports of domestic radio receivers, telegraphy and 
telephony apparatus and scientific electrical instruments 
well all less than in December. 

Imports from Australia (£51,099) and the United States 
(£864,448) were an increase on December as were those 


TABLE I1l.—-OTHER ELECTRICAL EXPORTS 





Class jon Jan., 


958 1959 


bo mae machines electrically operated: sP £ 
ot exceeding 150 Ib weight 261,543 
150 Ib to 250 Ib mie ‘st | 74902 | 43543 
Parts ~ ae 50,200 93,150 
Electric locomotives (incl. battery types) é | 139,768 468,140 
| 


Diesel locomotives with electrical transmission 146,776 37,105 
Welding electrodes: 
Ferrous ; 81,399 69,907 
Non-ferrous 24,827 23,992 
Electric conduit tubes and cased tubes 44,783 58,255 
Electric carbons 59,058 98,166 





Electric lighting fittings and lanterns (excl. arc lamps, 
searchlights and cycle lamps) : 424,895 294,402 
Electric fork-lift trucks ... : ‘ + 74,534 85,189 














from several European countries including the Nether- 


lands (£483,757), Belgium (£58,962), France (£129,386) 
and Sweden (£126,182). 


PRICES OF MATERIALS 


In the accompanying table we give the basis prices of the 
more important materials used in the electrical industry. 
The figures given are the selling prices and are those quoted 
on Tuesday last. 





PLATINUM ae ee 
RUBBER, No. 1 R.S.S. spot 





ALUMINIUM ingots... oe ie ton {180 os od 
COPPER, H.C. Electro .. ‘i be ton £238 15s od 
Fire Refined 99-70% .. i” as ton £237 os od 
Fire Refined 99°50% .. + “a ton £236 os od 
COPPER Tubes .. si re vs Ib 28 34d 
Sheet ah - on és 5 ton £268 os od 
H.C. wire and strip... va AP ton {£287 15s od 
LEAD, English .. ie be om ton £70 5s od 
Foreign .. - ot o“ ne ton 69 os od 
MERCURY Ss - ny Si flak {74 os od 
TIN, block (English) ton £772 10s od 
ZINC, G.O.B. Foreign .. ton £75 ss od 
BRASS Tubes (solid drawn) Ib 18s 103d 
Wire a a a Ib 2s 8id 
PHOSPHOR BRONZE Wire Ib 4s 1}d 


oz £25 os od 
Ib 25}d—25}d 
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News of Men and Women of the Industry 


Mr. E. V. Hardaker, M.C., B.Sc., 
A.M.LE.E., has been appointed divi- 
sional electrical engineer of the Mid- 
lands and East Midlands Region of 
the Central Electricity Generating 
Board. Mr. Hardaker took his degree 
in electrical engineering at Leeds 
University, following practical engi- 
neering training with Harding Churton 
& Co., Ltd., induction motor manu- 
facturers, Leeds, and war service. 
In 1922 he joined the staff of A. 
Reyrolle & Co., Ltd., for further train- 
ing, and was appointed an assistant in 
the technical and research department 
of that company in 1923. In 1931 he 
was appointed to the technical staff 
of the Central England District of 
the Central Electricity Board where 
he served in several capacities until 
vesting day when he was appointed 
divisional technical engineer, Mid- 
lands Division. The present appoint- 
ment follows the amalgamation of 
the Technical and Transmission 
Departments in the Midlands Division 
into a Divisional Electrical Depart- 
ment. 

Mr. E. M. Packham, F.C.C.S., has 
been appointed secretary and Mr. H. 
Marriott, accountant of the Eastern, 
London and South Eastern Region of 
the C.E.G.B. 

Mr. Packham was with Kennedy & 
Donkin from 1921 until 1926. From 
1926 to 1948 he was employed by the 
London Power Co., Ltd., as clerical 
assistant, statistical officer, commercial 
assistant and, finally, in 1942 as secre- 
tary and commercial assistant to Sir 
Leonard Pearce. In 1948, Mr. 
Packham was appointed deputy divi- 
sional secretary, London Division, and 
he became secretary of that Division 
in 1949. 

Mr. Marriott was indentured to 
a firm of chartered accountants in 
Glasgow from 1927 to 1932 and 
continued to work for this firm until 
1934, when he joined the Central 
Electricity Board. He was attached to 
the South East and East England 
District of the Board, holding finally 
the position of a senior assistant 
accountant. In 1948, he was appointed 
divisional accountant of the South 
Eastern Division of the British Elec- 
tricity Authority. 


Lord Portal and Mr. G. Cunliffe, 
chairman and deputy’ chairman, 
respectively, of the British Aluminium 
Co., Ltd., have left the boards of that 
company and of all its subsidiary and 
associated companies. This follows 
the acquisition by Tube Investments, 
Ltd., and Reynolds Metals of over 90 
per cent of the equity of the British 
Aluminium Co. Sir Ivan Stedeford, 
chairman of Tube Investments, Ltd., 





becomes a director and chairman of 
the British Aluminium Co., and Mr. 
R. S. Reynolds, chairman of Reynolds 
Metals, has been elected a director. 


Mr. R. C. Chirnside, F.R.I.C., chief 
chemist of the Research Laboratories 
of the General 
Electric Co., Ltd., 
Wembley, has 


by the Council 
of the Society 
for Analytical 
Chemistry as 
president - desig- 
nate to take office 
at the annual 
general meeting 
in March. Mr. 
Chirnside has 
been a member 
of the Council of the Society on a 
number of occasions since 1938 and 
was a vice-president in 1946-47, 
1951-52 and 1957-58. He has also 
been a member of the Council of the 
Royal Institute of Chemistry and 
was a vice-president from 1956 to 1958. 
He was educated at Rutherford 
College, Newcastle-upon-Tyne, and 
was appointed to the scientific staff of 
the G.E.C. laboratories in 1927, having 
previously been with & H. S. 
Pattinson, consulting chemists, of 
Newcastle-upon-Tyne. 


Mr. R. E. Hesketh is retiring on 31st 
March after thirty-four years as head 
the creative 
section of the 
General Electric 
Company’s 
publicity, during 
which time he has 
prepared adver- 
tising campaigns 
for products as 
dissimilar as elec- 
tric cookers and 
cables, _ electric 
lamps, television 
sets and atomic 
power _ stations. 
Mr. Hesketh’s advertising experience 
goes back much further, to 1913 
when he joined the Vacuum Oil 
Company which had just formed its 
first advertising department. His 
advertising career was interrupted 
during the 1914-18 war but altogether 
he has forty-six years’ service to his 
credit. 


Mr. L. G. Northfield has been 
appointed publicity manager of Efco, 
Ltd., whose subsidiary companies 
include the Electric Resistance Fur- 
nace Co., Ltd., and the Electro- 
Chemical Engineering Co., Ltd. Mr. 
Northfield started his career with an 


Mr. R. C. Chirnside 


Mr. R. E. Hesketh 


been nominated. 





electricity supply company in 1935. 
During the last war he served in the 
army and in 1946 he joined the 
General Electric Co., Ltd., to specialise 
in process heating. For several years 
he has been dealing with the many 
aspects of publicity involved in the 
selling of electric furnaces, high 
frequency and infra-red plant. 


Mr. J. D. Furse, Graduate ILE.E., 
has been appointed manager of the 
Refrigeration De- 
partment of W. J. 
Furse & Co.,, 
Ltd., Nottingham 
(member of the 
E.V. Industrials 
Group), following 
the death, in a 
road accident, of 


the previous 
manager, Mr. J. 
French. Mr. 





Furse joined the 
company as a 
contracts engi- 
neer in 1948 and was chief contracts 
engineer before taking up his present 
appointment. He served an appren- 
ticeship with the British Thomson- 
Houston Co., Ltd., and was in the 
Royal Artillery throughout the last 
war, retiring with the rank of major. 


Field Marshal Lord Harding, 
G.C.B., C.B.E., D.S.O., M.C., has 
been appointed a director of the 
Micanite & Insulators Co., Ltd. Mr. 
J. P. Corkhill, assistant works manager, 
has been appointed works manager, 
and Mr. G. R. Harris, M.P.0.A., who 
joined the company in 1952 as assistant 
purchasing agent, becomes purchasing 
manager. 


Mr. H. H. Mullens has been 
appointed chairman of the Anglo 
Great Lakes Corporation, Ltd., in 
succession to the late Sir Claude Gibb. 
Mr. H. B. Topham, a_ director, 
becomes general manager, and Mr. 
D. P. Walton, secretary, has been 
appointed a director of the company. 


Mr. J. D. Furse 


F. Perkins, Ltd., announces that 
following the take-over of the company 
by Massey-Ferguson (Holdings), Ltd., 
Mr. F. Perkins has resigned the office 
of joint managing director but remains 
chairman, and Mr. M. I. Pri 
M.C., joint managing director, has 
been appointed managing director of 
the company. 


_ The Council of the British Institu- 
tion of Radio Engineers announces 
that Mr. Eric K. Cole, C.BE., chair- 
man and managing director of E. K. 
Cole, Ltd., is to be elected an honorary 
member of the Institution in recogni- 
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tion of his services to the radio and 
electronics industry and profession. 


Col. G. S. Marston, D.S.O., M.C., 
chairman of Lancashire Dynamo 
Holdings, Ltd., made a presentation 
recently on behalf of his fellow direc- 
tors to Mr. S. F. Steward, C.B.E. 
Col. Marston stated that the pre- 
sentation expressed the good wishes 
of the Lancashire Dynamo Group to 
Mr. Steward on taking up his new 
appointment as director-designate of 
B.E.A.M.A. 


The Earl of Halsbury has been 
invited by the directors of Lancashire 
Dynamo  Hold- 
ings, Ltd., to join 
the board of the 
company as vice- 
chairman in April 
next, by which 
date he will have 
relinquished his 
appointment as 


managing direc- . 
tor of the 
National Re- 


search Develop- 
ment Corpora- The Earl of Halsbury 
tion. 


There was a large gathering from 
many parts of the country at the 
Victoria Station Hotel, Nottingham, 
for the annual dinner-dance of the 
East Midlands Centre of the Institu- 
tion of Electrical Engineers on 20th 
February. An address of welcome to 





Mr. A. H. Mumford, 
vice-president of the 
1.E.E., speaking at the 
annual dinner of the 
South-Western Sub- 
Centre held at Plymouth 
recently. Seated are 
(left to right) Ald. J. 
Wingett (Lord Mayor of 
Plymouth), Capt. W. 
W. H. Ash (Sub-Centre 
chairman) and Mr. R. 
W. Steel (chairman of 
the Western Centre) 


the ladies and visitors was given with 
liveliness and humour by the chairman, 
Mr. D. E. Lambert (director, Brush 
Electrical Engineering Co.), who took 
the opportunity to thank the com- 
mittee, under the direction of Mr. D. H. 
Parry (senior vice-chairman) and Mr. 
J. Barnes (social secretary), for again 
promoting a successful evening. A 
brief and witty response was made by 
Mr. S. E. Goodall (President), who 
mentioned that there were guests from 
Sheffield, Lincoln, Liverpool, Peter- 
borough, Leicester, Derby and Burton- 
on-Trent. 


Mr. J. T. Easter, an installation 
inspector in the No. 2 (Huddersfield) 
Sub-Area of the Yorkshire Electricity 
Board, has comipleted fifty years in the 
electricity supply industry, and he was 
recently presented with a gold watch 
by Mr. D. Bellamy, chairman of the 
Board. 


Speaking at the annual dinner of the 
Essex Branch of the Electrical Contrac- 
tors’ Association last week, Mr. R. B. 
Emerson, branch chairman, said the 
public could be sure that by entrusting 
electrical work to firms enrolled with 
the National Inspection Council they 
would have an installation which was 
as sound and safe as the knowledge and 
skill of the contractor could make it. 
If an electrical contractor was also a 
member of the E.C.A. the work would 
be guaranteed by the Association up to 
£1,000. The function was attended by 
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the Mayor of Southend (Ald. B. S. 
Clarke), and others present included 
Mr. R. W. J. Benyon (Essex Sub-Area 
manager, Eastern Electricity Board), 
and Mr. J. Linton (district manager, 
E.E.B.). 


Mr. A. R. Parish, B.Sc.(Eng.), 
A.M.I.E.E., author of the article 
“Aluminium in penee 
Electrical Engi- . 
neering ” (see 
page 399), re- 
ceived his train- 
ing with the 
English Electric 
Co., Ltd., with 
whom he sub- 
sequently served 
as switchgear 
engineer (1947- 
§0), technical 
liaison engineer 
for the English 
Electric Co. at the works of the West- 
inghouse Electric Corporation, East 
Pittsburgh, U.S.A. (1950-52), section 
engineer, Switchgear Engineering 
Department, Stafford (1952-56) and 
senior section engineer (1956-58). He 
then joined W. S. Atkins & Partners 
and after six months as deputy chief 
engineer (electrical), Services Depart- 
ment, was appointed chief engineer, 
covering electrical, mechanical, heat- 
ing and ventilating services. 


Mr, J. R. Hughes, A.M.I.E.E., has 
been appointed a director and com- 
mercial manager of Hivac, Ltd., a 
member of the Automatic Telephone 
& Electric group. He has been with 
Hivac, latterly as chief commercial 
engineer, for eleven years. He was 
formerly technical secretary with the 
British Radio Valve Manufacturers’ 
Association. 


The United Kingdom Atomic 
Energy Authority has appointed Mr. 
Levin, Ph.D., A.R.C.S., D.LC., 
F.Inst.P., to be director of its Weapons 
Group. Dr. Levin has been deputy 
director since he joined the Authority 
in July last. Sir William Penney, who 
has been combining the Authority 
membership for weapons with the post 





Mr. A. R. Parish 


Group of past chairmen of the |.E.E. East Midlands Centre at the annual dinner held in Nottingham (left to right): Dr. J. H. Mitchell, 


Mr. J. P. Tucker and Mr. J. H. R. Nixon with Mrs. Nixon. 


Lambert (chairman) 


Right: Mr. S. E. Goodall (President),'Mrs. Goodall, Mrs. Lambert and Mr. D. E. 
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of director of the Weapons Group, will 
now relinquish the latter post. As 
recently announced, Sir William will 
be succeeding Sir John Cockcroft as 
member for research when Sir John 
takes up the mastership of Churchill 
College. Dr. Levin is succeeded as 
deputy director of the Weapons 
Group by Mr. E. F. Newley, B.Sc. 
(Mech.Eng.), M.Sc., A.M.I.Mech.E., 
A.M.LE.E. 


Mr. W. Harris, B.Sc.(Eng.), has been 
appointed home sales manager of 
South Wales Switchgear, Ltd. He 
received his training with Ferguson 
Pailin, Ltd., becoming assistant 
manager of the Contracts Department. 
He subsequently served for ten years 
with the Manchester Corporation 
electricity undertaking and, at vesting 
day, became senior assistant construc- 
tion engineer at the headquarters of 
the North Western Electricity Board. 
For the past seven years he has repre- 
sented Aberdare Cables, Ltd., and 
South Wales Switchgear, Ltd., in the 
North West, and recently became 
manager of the newly organised north 
west area office at Wilmslow. 

Mr. R. G. Terry, A.M.LEE., has 
been appointed export sales manager 
of South Wales Switchgear, Ltd. He 
received his early engineering training 
with the General Electric Co., Ltd., 





Mr. W. Harris Mr. R. G. Terry 


and joined South Wales Switchgear, 
Ltd., in 1946. He later became deputy 
chief switchgear engineer and in 1950 
joined the London office of Aberdare 
Cables, Ltd., as assistant to the general 
sales manager. In 1955 he went to 
Canada to represent the interests of 
Aberdare Holdings, Ltd., at their 
associated company, Electric Switch- 
gear (1953), Ltd., in Montreal. He 
returned to this country in July last 
year and will operate in his new 
capacity from the London office of the 
company. 


Three employees of the Igranic 
Electric Co., Ltd., Bedford, who have 
recently completed fifty years’ service 
were entertained to dinner and a 
theatre in London on 19th February. 
They were Mr. J. R. Bates, an adviser 
in the development drawing office; Mr. 
E. E. Hammond, in charge of the 
repairs section in the spares and repairs 
department; and Mr. C. J. Haywood, 
a toolroom turner. They’ were 


accompanied to London by their wives 
and by Mr. D. W. Kent, general 
manager of Igranic, and Mrs. Kent. 
Testimonials and cheques for {£50 





each were presented to the three by 
Sir Charles Westlake, chairman of 
Igranic and of its parent company, 
Metal Industries, Ltd. 


Mr. B. D. Strutt, formerly of Oliver 
Pell Control, Ltd., has been appointed 
sales manager of Telomex, Ltd. 


The Johnson & Phillips Staff 
Association held its annual dinner and 
dance at the “Yorkshire Grey,” 
Eltham, on 20th February. This was 
the first time for a number of years 
that the Association had held its 
annual dinner outside Central London 
and an attendance of over 300 members 
and guests showed that the choice was 
a popular one. The toast of the 
Association was proposed by Mr. J. B. 
McRostie, sales director, and Mr. W. 
Pryer, chairman of the Association, 
responded. Dancing and a cabaret 
completed a pleasant evening. 


The British Refrigeration Associa- 
tion is holding its annual luncheon on 
2oth March at the Connaught Rooms, 
Great Queen Street, Kingsway, 
London, W.C.2. Mr. John Rodgers, 
M.P., has accepted an invitation to 
attend. Mr. E. G. Rowledge, chair- 
man of the Association, will preside. 


The Institution of Plant Engineers 
held its seventh annual dinner at the 
Connaught Rooms, London, last 
Friday under the chairmanship of Mr. 
K. S. London, president. A toast to 
the Institution was proposed by Sir 
John Hacking, who said that this 
was the first time he had had the 
pleasure of addressing the Institution 
since it had changed its title from 
Incorporated Plant Engineers. He 
thought this was a change for the 
better which would lead to increased 
membership. Sir John referred to 
automation which, he said, was much 
under discussion these days and would 
undoubtedly grow at an increasing rate 
in the future. This would call for 
increased skill on the part of the 
Institution’s members. 

The response was made by Mr. 
London, who said that the plant engi- 
neer recognised no rigid limit and his 
interests embraced all branches of 
engineering. He was also concerned 
with economic considerations. To a 
large extent, however, the success of 
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At the dinner to Igranic 

long-service employees 

(left to right): Mr. C. J. 

Haywood, Sir Charles 

Westlake, Mr. E. E. 

Hammond and Mr. J. R. 
Bates 


the plant engineer was governed by his 
ability in “man management,” not 
only with subordinates but also with 
his superiors. 

A toast to the guests was proposed 
by Mr. D. Lacy-Hulbert, past presi- 
dent, and an amusing reply was made 
by ‘Mr. Jack E. Duckham. 


OBITUARY 


Mr. Reginald Charles Harpur, from 
1918 to 1937 borough electrical engi- 
neer of Dover, has died in London at 
the age of eighty-six. He went to 
Dover in 1895 as a Faraday House 
student, soon after the formation of the 
then privately-owned local electricity 
company and when the Dover Corpora- 
tion took over the undertaking in 1912 
he was for many years mains super- 
intendent, succeeding Mr. W. 
Woodman as borough electrical engi- 
neer in 1918. 


Mr. H. F. Wilkins, director and 
secretary of Abell & Smith’s Electrical 
Co., Ltd., Worcester, died on 7th 
February at the age of sixty-two. He 
joined the late Mr. C. E. Abell in 1910, 
and later became secretary of the 
company, founded in 1919. 


_Mr. J. Brook, A.:M.I.P.E., works 
director of Dewhurst & Partner, Ltd., 
died at his home on 8th February at 
the age of sixty. Mr. Brook began his 
career with Marryat & Place, Ltd., and 
served during the 1914-18 war in the 
Royal Marines. He was particularly 
interested in apprenticeship training 
schemes and in the early 1920s 
inaugurated the Dewhurst scheme. 


_Mr. E. F. Cox, who has died at 
his home in Torquay at the age of 
seventy-five, was the founder of Cox 
& Danks, Ltd., scrap metal and steel 
merchants, who are now part of the 
Metal Industries Group. 


Mr. W. R. Robertson, public 
relations officer of London Transport 
since 1947, died suddenly at his home 
at Streatham on 2oth February at the 
age of fifty-seven. Mr. Robertson 
began his transport career in 1916 
when he joined the Underground 
group of companies. He joined the 
newly established Public Relations 
Office of London Transport in 1935, 
becoming a senior assistant in 1944 
and its chief in 1947. 
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Parliamentary Report 


Electricity Borrowing Powers 


The Select Committee on National- 
ised Industries is expected in its next 
report to give Parliament advice on the 
proposal that an officer analogous to 
the Comptroller and Auditor General, 
with accountant staff, should be 
appointed to assist the Committee in 
its investigation of the finances of the 
nationalised industries. An indication 
that the Select Committee was con- 
sidering this proposal, put forward 
several years ago and recently pressed 
again by Conservative back-benchers, 
was given by Mr. Maudling, Paymaster 
General, during the Committee stage 
of the Electricity (Borrowing Powers) 
Bill. He said that the Government 
would be glad to consider the proposal, 
but clearly it was not proper to put it 
forward as an amendment to the Bill. 
It would be advisable to have the views 
of the Select. Committee before any 
decision was taken. 

He said that the Bill provided 
finance for the electricity industry for 
the next seven years, but there was a 
widespread feeling that it did not pro- 
vide adequate Parliamentary control. 
The Bill originally provided for the 
borrowing limit of the Electricity 
Council to be increased from £1,400 
million to £2,300 million; the limit for 
the North of Scotland Hydro-Electric 
Board to be increased up to £300 
million; and for the South of Scotland 
Board up to £135 million. He moved 
amendments so that the three Boards 
would have authority for borrowing 
respectively £1,800 million, £240 
million and {110 million. Thereafter, 
the Minister of Power would have to 
specify any increase of borrowing up to 
the original limits and would present 
an Order to Parliament. This would 
be subject to the affirmative resolution 
of the House. 

The effect in terms of timing would 
be, roughly, that the Minister would 
have to come to the House for further 
authority about the end of 1961 or the 
beginning of 1962, said Mr. Maudling. 
The Government felt that in these 
amendments they had done their best 
to meet the wish of the House for 
further Parliamentary control without 
in any way impeding the general pro- 
gress of the electricity industry. 

Mr. Arthur Palmer said that the 
Opposition had no objection in prin- 
ciple to greater Parliamentary account- 
ability. The difficulty was to devise 
workable machinery. The Opposition 
were not sure that the crude mechan- 
ism now proposed by the Government, 
by which it would be necessary to come 
back to Parliament in 3-3} years, was 
the right answer. 

Col. C. G. Lancaster, who is chair- 
man of the Conservative Back- 
Benchers’ Power Committee, said that 
he and his friends were concerned only 
about the size of the capital borrowing 
being authorised. In seven years 


many circumstances could change, and 


they might vitiate the premises on 
which the present scheme was origin- 
ated. What the Government proposed 
was a nice balance between Parliamen- 
tary control and a reasonable degree of 
freedom for the industry. 

Replying to the third reading debate, 
Sir Ian Horobin said there was no 
question of the industry being scamped 
of money if it really wanted it; but 
Parliament, as the custodian of the 
public interest, must keep a reasonable 
but friendly control over what was 
happening. 

The Bill now goes to the House of 
Lords. 


Coal and Nuclear Power 


Mr. Nabarro called attention to the 
demand that he said had been made by 
the National Union of Mineworkers 
that two of the 12 to 14 stations planned 
in the nuclear power programme 
should be deferred indefinitely on 
account of the coal situation. He asked 
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Sir Ian Horobin, the Parliamentary 
Secretary, Ministry of Power, to make 
it clear that it was the policy of his 
department to resist these blandish- 
ments, whether they came from King 
Canute or King Coal. 

Sir Ian Horobin said that was the 
policy of the Ministry. 


Atlantic Telephone Cable Fault 


The transatlantic telephone cable, 
put into service in September, 1956, 
between Oban, Scotland, and New- 
foundland, developed a fault last 
Saturday in the east-west link about 
200 miles off the Newfoundland coast. 
The west-east connection is being 
restricted to five operational telephone 
channels, working in association with 
a similar number of radio channels, to 
help maintain the service until the 
east-west cable is repaired. According 
to The Times, a Post Office official 
said that engineers carrying out tests 
were fairly certain that a fault had 
developed in the cable itself and not 
in one of the underwater repeaters. 


Japanese Nuclear Power Station 
Earthquake-Proof Design by G.E.C. 


THE Japan Atomic Power Co. has 
opened exclusive negotiations with the 
General Electric Co., Ltd., for the 
building of a 150 MW nuclear power 
station at Tokai Mura, 65 miles north- 
east of Tokyo. The design submitted 
by the G.E.C. in collaboration with 
Simon-Carves, Ltd., has been approved 
by the power company and it is hoped 
that the details of the contract, worth 
about £30 million, will be completed 
later this year. 

In this event the G-E.C., as main 
contractor, will be responsible for the 
design of the entire project. Certain 
items, however, will be manufactured 
in Japan under the long-term licensing 
agreement between the G.E.C. and a 
consortium of fourteen Japanese com- 
panies known as the First Atomic 
Power Industrial Group. Apart from 
manufacture the consortium will also 
undertake the site construction work 
under the direct supervision of G.E.C. 
and Simon-Carves engineers. 

The proposed power station will 
be powered by a single gas-cooled 
graphite-moderated reactor similar to 
the two reactors at present being built 
by the group at Hunterston in Scot- 
land. Many novel control and struc- 
tural features have been embodied in 
the design to ensure the safety of the 
installation under earthquake con- 
ditions. The station will take approxi- 
mately four years to build and is 
expected to be in operation by mid- 
1963. 

At a Press conference on Tuesday 
Mr. A. L. G. Lindley (assistant 
managing director, G.E.C.) said the 
G.E.C. had not yet received a definite 


order but he hoped a letter of intent 
would be placed in a month’s time. 
Mr. R. N. Millar (director, G.E.C.) was 
at present in Tokyo discussing detailed 
changes to the tendered design and 
the amounts of work to -be done in this 
country and Japan. The visits of 
British engineers and physicists to 
Japan, the bringing of Japanese engi- 
neers to Britain and the actual design 
work on the station had represented a 
substantial part of the G.E.C.-Simon- 
Carves Group’s engineering effort over 
the past two years. The contract price 
would, however, ensure a satisfactory 
profit margin. 

Dr. K. J. Wootton (manager, G.E.C. 
Atomic Energy Division) said that the 
main change in the design from 
Hunterston would be that the fuel 
charge/discharge machine would be at 
the top of the reactor. This had been 
done to keep the essentiai gravity of 
the pressure vessel low and thus 
reduce the likelihood of its turning 
over in an earthquake. Additional 
safety measures included arranging the 
control rods to operate in independent 
groups, with their own switchgear and 
instrumentation; and an emergency 
shut-down system, not using rods, 
which would be activated by changes 
in pressure or temperature or by 
seismic disturbances, even if the 
reactor was at 45 deg and movement 
of the graphite had blocked the control 
channels. Making the reactor “ earth- 
quake-proof” did not add “very 
much ” to the total cost; it was rather 
a question, he said, of knowing how 
to design for the conditions that might 
arise. 
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Letters should bear the writers’ names and addresses, not neces- 
sarily for publication. Responsibility cannot be accepted for 
the opinions expressed by correspondents. 


Electrical Manufacturers and Building Costs 


THE very interesting article contributed by Mr. Baden 
Hellard (Electrical Review, 20th February) provides good 
grounds for discussion on many of the points which he 
raises. I rather think, however, that Mr. Hellard has 
got a little confused concerning the value of information 
and the ability to effectively employ that information; 
indeed, the whole function of an architect is, in my view, 
different from the implication of Mr. Hellard’s article, 
having particular regard to specialised sections, all of 
which form part of the building industry. 

In this section of building activity it seems inevitable 
that the architect must function as a co-ordinator of 
experts he selects for effective application in the 
specialised fields which are concerned. The success of 
an architect’s job relies on his ability to select the right 
team and to put it to work effectively on behalf of his 
clients, and not to allow himself to become preoccupied 
with detailed aspects of specialists’ work, whether the 
manufacturers’ publicity is understandable to him or not. 

London, E.C.4. J. MorTIMER HAWKINS, 

Managing Director, 
Mortimer, Gall & Co., Ltd. 


Automobile Electrical Equipment 


I WAS very interested to read the article on this subject 
by Mr. A. N. Partridge in the Electrical Review of 16th 
January. 

There is, however, one point which I have noticed in 
connection with my Austin A.go car (three years old): 
some electrical points are protected with fuses and others 
are not. The horn circuit and interior light are on a 50 A 
fuse; the wiper motor, stop lights, radiator gauge, fuel 
gauge, trafficators and the heater, when fitted, have a 
35 A fuse; but there is no fuse for the lighting circuits. 
Why is this? 

Another point is that most saloons are now fitted with 
interior roof lights, but these are of a rather inadequate 
power and are generally insufficient to read a map by. 
Could I respectfully suggest to car manufacturers that 
they fit a much stronger roof light, but provide a simple 
little rheostat so that it could be dimmed if necessary? 

Bournbrook, Birmingham. D. Foy_e, 

Works Engineer, 
Boxfoldia, Ltd. 


Industrial Safety Standards 


AT a meeting held at the headquarters of the National 
Union of Manufacturers on 17th February the formation 
of the proposed Industrial Safety (Personal Equipment) 
Manufacturers’ Association was brought measurably 
nearer by a decision of the assembly resulting in the 
appointment of a Steering Committee. 

The Steering Committee has been empowered to 
complete the details of a constitution, which has already 
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been approved in principle, and also to set up a procedure 
by which interested parties whose qualifications con- 
form to the requirements set out below, can apply for 
membership : — 

“ Membership of the Association shall be confined to 
persons, firms and companies who manufacture, in the 
United Kingdom, articles coming within the description 
of ‘Personal Safety Equipment.’ For this purpose, the 
term ‘manufacture’ includes assembly, provided that 
some substantial portion of the finished article is fabri- 
cated, or designed, by the applicant, who has a proprietary 
right in the sale of the finished product.” 

A letter, enclosing a copy of the constitution, together 
with membership application form, will be circulated by 
the Committee within the next few weeks. 

Owing to the absence of a comprehensive directory of 
safety manufacturers and others coming within the 
definition given above, it is possible that, inadvertently, 
names of potentially interested parties may have been 
overlooked. It is hoped that, in such cases, applications 
for information and membership forms will be made 
direct either to the National Union of Manufacturers, 
6, Holborn Viaduct, London, E.C.1, or to Mr. E. Roy 
Mullins, Parmelee (G.B.), Ltd., Bedford Avenue, Trading 
Estate, Slough. 

Slough. PARMELEE (G.B.), Ltp. 





Electrical Engineers’ Exhibition 


A FULLY-AUTOMATIC electronically controlled in- 
door entertainment, known as “Aurama,” will be 
launched at the Electrical Engineers’ Exhibition which 
opens at Earls Court on 17th March. “ Aurama” is 
described as “a refreshing journey into an abstract 
fantasy.” Stereophonically recorded music will create 
atmosphere and mood which is echoed in an abstract 
stage setting illuminated by all types of light sources and 
effects, switching and changing in sympathy with the 
musical theme. Music, light and colour will blend as 
a complete expression, painting a spectacle that, it is 
claimed, will open up a new era in modern entertain- 
ment. “ Aurama ” will be created for the exhibition by 
Atlas Lighting, Ltd., and is being produced by Colin 
Graham. It will run at set intervals throughout the 
period of the exhibition in the Cromwell Hall at Earls 
Court, where there will be seating accommodation for 
approximately 100 people. Electronic equipment operat- 
ing both sound and light automatically, designed by Atlas 
Lighting, Ltd., will also be on display. 

Another section of the exhibition which should be of 
interest is on the first floor where a series of ten shop 
windows illuminated by the leading specialists in this 
field and dressed by well-known companies will be 
erected. The feature will be prepared by the exhibition 
organisers in support of the Shop Window Lighting 
Campaign of the British Lighting Council. It is to be 
typical of the kind of shopping arcade to be found in 
the new towns now being developed in various parts 
of the country and altogether there will be some 16oft of 
window display frontage. Companies participating in 
the display include the A.E.I. Lamp & Lighting Co., Ltd.; 
Atlas Lighting, Ltd.; Courtney, Pope (Electrical), Ltd.; 
Crompton Parkinson, Ltd.; Falk, Stadelmann & Co., 
Ltd.; the General Electric Co., Ltd.; Harris & Sheldon 
(Electrical), Ltd.; Rowlands Electrical Accessories, Ltd.; 
Siemens Edison Swan, Ltd.; and Troughton & Young 
(Lighting), Ltd. 





a Lh tht tee non én Lh ak ok Ok -_ A pee det) de. cel, hl BS ed i ie ol 


een? a ee oe ee ee 


a 











ELECTRICAL REVIEW 27 FEBRUARY 1959 


399 


Even at today’s prices there is an economic case for using aluminium in suitable 
conditions. The, electrical and mechanical properties and the jointing and 
welding of aluminium and its alloys are discussed and a few examples of 
their use are given. Changes in world politics might mean a shortage of copper 
and the author suggests that it would be wise to develop alternative techniques 


Aluminium in Electrical Engineering 


Its Standing as an Alternative to Copper 


For many years copper has been virtually the only 
metal considered for electrical apparatus, although 
aluminium has been used, particularly for overhead trans- 
mission lines, for some fifty years. The great rise in 
the price of copper in the early months of 1956 caused 
the use of aluminium in the electrical industry to be 
reviewed, and there has been a marked increase of interest 
in aluminium conductors, particularly since an electrical 
conductor alloy has been introduced. 


Economics 


In the early months of 1956 the basis price for copper 
reached over £430/ton, and since that time it has been 
falling more or less steadily until at the end of 1957 a 
level of some £180/ton was reached with the price still 
falling. Thus, in 21 months, copper fell to some 40 per 
cent of the peak price and the price has not yet become 
stabilised. Fig. 1 shows these price variations, both for 
the free market of the London Metal Exchange and for 
the sales of the group of copper producers who attempted 
to bring some stability to the market. However, it is 
clear that the copper market has been, and so far as can 
be foreseen will be, very sensitive to changes in world 


By A. R. PARISH, B.Sc.(Eng.), A.M.1.E.E.* 


world production of copper and aluminium as shown in 
Fig. 2. Over the 17 years from 1938 to 1955 the average 
annual increase in production of copper was about 3 per 
cent, and of aluminium about ro per cent until, in 1955, 
the output of both metals was about 3} million tons. At 
present some existing copper mining facilities are being 
closed down while the aluminium industry has cut back 
some of its development plans. 

The prices of copper and aluminium on a weight basis 
are very similar and the question immediately arises why 
there should be any incentive to advance the use of 
aluminium in electrical apparatus when copper has been 
so successfully used for many years. When copper was 
at its peak price the economic incentive was obvious, but 
now it may be argued that the interest has gone. On 
two grounds this would appear fallacious. The first, and 
obvious, argument is that just as the price of copper has 
dropped rapidly, changes in world political events could 
cause a sudden rise to prices above the previous peak 
and, in the extreme, might make copper unavailable as 
happened in Germany and France during the last war. 
It would, therefore, be wise to develop alternative tech- 
niques so that they could be used with confidence if 
required. The second point is that even at today’s prices 
there is an economic case for using aluminium in suitable 
conditions. 

To consider the economics of aluminium, it is necessary 
to remember that it has 30 per cent of the density and 


* Mr. Parish was with the English Electric Co., Ltd., and is, now with 
W. S. Atkins & Partners. 
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demand which are so closely related to political and 
defence considerations. 

The minimum price of around {£160/ton was, according 
to published information, too low for the producers of 
a substantial part of the world’s copper output and some 
restriction of output is being undertaken to halt the fall 
of price and probably reverse the trend. A figure of 
£230-£240/ton has been 
mentioned as a reasonable 
long-term price, but for com- <— £435 PER TON 
parative purposes a figure of S\\ 
£160/ton is used in this = 
article so that copper is not 
treated unfavourably in com- 
parison with aluminium. 

The world supply of 
aluminium is produced by a 
relatively small number of 
smelters and the metal does 
not find its way to the metal 
markets, and hence its selling 200 
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61 per cent of the conductivity of copper. The com- 
parisons made in Table 1 are based on the ingot prices 
of the two metals and include fabrication costs which tend 
to be a little higher for aluminium because of the larger 
volume involved. A practical comparison is shown in 
Table 2. 

On this basis aluminium is 50-57 per cent of the cost 
of copper and, so far as the conductors themselves are 
concerned, there is an economic attraction at the present 
prices of copper and aluminium. There may be other 
incidental costs involved in a change of conductor 
material which appreciably affect the overall economies. 
The volume of aluminium will be larger than that of the 
corresponding copper conductor so that any necessary 
enclosures round the bars will naturally be larger and 
more expensive. For this reason it is difficult to see any 
application for aluminium conductors in the British style 
of heavy metalclad oil- or compound-filled switchgear. 
The application to large transformer windings is also 
doubtful but, in some cases at least, the large sizes of 
copper conductors are not commercially available. On 
the other side of the picture, the lower weight of 
aluminium may permit cheaper supports for heavy 
current busbars. Finally, there is the rather unknown 
quantity involved in jointing; methods for copper are 
completely developed and proven, whereas those for 
aluminium are not so certain. At present, the cost of 
jointing aluminium is somewhat higher than that for 
copper, but not to a sufficient extent to upset the relative 
economics. 

Within the last three years a number of aluminium 
suppliers in Britaii have begun to offer an electrical 
conductor alloy which has vastly superior mechanical 
properties to electrical purity aluminium without serious 
sacrifice of electrical characteristics. This material is 
very useful where mechanical loadings, under normal or 
short-circuit conditions, are high, but it requires close 
metallurgical control in its manufacture and, conse- 
quently, commands a premium price. This premium is 
from 3d to 6d per lb which, depending on the size of 
conductor concerned, may be from § per cent to 20 per 
cent of the conductor cost. The extra cost may well 
be justified, however, by reduction in the number of 
support points and in the extreme case because it may 
be impossible to use pure aluminium with its poor 
mechanical properties in some designs. 


Electrical Properties 


Electrical purity aluminium has 61 per cent of the 
conductivity of copper and hence, for equal I*R losses, 
the current which a given cross-section of aluminium will 
carry is 78 per cent of that carried by the sarre section 
of copper. So far as conductors in air are concerned 
the rule of thumb is to increase the width compared with 
copper by 25 per cent, or the thickness by §0 per cent. 
The increase of width is more economical, while increased 
thickness results in 20 per cent additional cross-section. 


TABLE |.—ECONOMIC COMPARISONS 





Copper Aluminium 


Price per ton £160 £198 
Price per cu ft £396 £149 
Price per equal conductivity 100°, 62% 





TABLE 2.—COSTS OF ELECTRICALLY EQUIVALENT BUSBARS 





Cost perib Cost per foot 


4in = jin copper . 2s 4d 9s Od 
4in « tin aluminium 3s Id 5s 5d 
Sin x jin aluminium 3s id 4874 
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Fig. 2.—World production of primary aluminium and copper 


Even so, as already shown, the conductor cost is only 
54 per cent of that of copper. It is interesting to note 
that the higher specific resistance of aluminium will result 
in lower eddy current losses than in copper, but in most 
cases this factor is ignored. 

The electrical conductor alloy previously mentioned 
has a conductivity of 55 per cent, International Annealed 
Copper Standard (I.A.C.S.), compared with 61 per cent 
for electrical purity aluminium. This 10 per cent reduc- 
tion in conductivity and the corresponding § per cent 


. reduction in current rating for equal IR losses, is often 


a very small price to pay for the superior mechanical 
properties. 


Mechanical Properties 


As it comes from the extruding press electrical purity 
aluminium is a very soft material with an ultimate tensile 
strength of about 4 tons/sq in. By cold working such as 
rolling, an ultimate tensile strength of 54 tons/sq inmaybe 
obtained, but this is only possible on flat bars, with some 
increase in cost and with some danger of cracking if 
sharp bends are made. These figures, in any case, 
compare unfavourably with half-hard copper having an 
ultimate tensile strength of 15 tons/sq in. 

It will thus be seen that when using aluminium con- 
siderable thought has to be given to the mechanical 
loading which may be imposed on the installation. Under 
normal conditions, the poorer strength of aluminium is 
more than compensated for by reduced weight, but during 
short circuits heavy loadings will be applied without any 
alleviating factors. To cater for short circuit conditions, 
therefore, it would be necessary to decrease the spacing 
between supports in the ratio 3-7: 1 using pure aluminium 
compared with copper and this may not always be 
possible. 

To overcome this objection to aluminium, thoughts 
obviously turn to alloys for which ultimate tensile 
strengths of 40 tons/sq in are possible. Unfortunately, 
high strength normally goes with low conductivity, which 
in some instances may only be 25 per cent LA.CS. 
However, the electrical conductor alloy previously dis- 
cussed, which contains magnesium and silicon as alloying 
elements, has the good electrical properties mentioned 
and an ultimate tensile strength of 13 tons/sq in. This 
strength is obtained without cold working and hence may 
be obtained in complex sections after heat treatment. 
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The supposed difficulty of making reliable joints in 
aluminium busbars has probably been the outstanding 
obstacle to the widespread use of the material. The 
problem arises because a hard coherent oxide film rapidly 
forms on the surface of the metal at room temperature 
and this film has good insulating properties. In making 
a joint it is therefore necessary to disrupt this film by 
some mechanical or chemical means and to prevent its 
re-formation before the surfaces are brought into contact. 

The classical method of preparing aluminium surfaces 
for jointing is by draw filing or scratch brushing under 
grease. In this process, the abrasion removes the oxide 
film and the layer of grease prevents contact between the 
clean metal and the air, so avoiding re-oxidation. When 
two such prepared surfaces are bolted or clamped 
together the grease is squeezed out and metal-to-metal 
contact is established. There have been numerous 
reports of joints made by this method remaining satis- 
factory for many years, but there is no doubt that a very 
great deal depends on the care taken by the operator. 
Scratch brushing by hand is a tiring process and it is 
necessary to use a new brush whose steel bristles are 
sharp and uncontaminated by other metals, particularly 
copper. If any considerable number of joints are to be 
made by this method flexible shaft power scratch brushing 
equipment should be used to avoid deterioration of joint- 
ing caused by operator fatigue. 

Recently a proprietary jointing compound has been 
marketed which is claimed to give satisfactory joints by 
bringing the two aluminium surfaces together after they 
have been merely smeared with the compound. It is 
understood that the process involves the chemical dis- 
ruption of the oxide followed by the deposition of zinc. 
Tests which have been reported! are most encouraging 
and a number of installations are being made using this 
method. 

Reports have been given of satisfactory joints being 
obtained by bolting aluminium bars together without any 
preparation, but it seems clear that this must be with 
small currents and very low current densities. For any 
substantial currents this method is not recommended 
although two machined, but otherwise unprepared, 
surfaces will give a satisfactory contact because the 
machining lubricant excludes air from the clean metal 
surfaces in the same way as the grease in the scratch 
brushing method. 


Loosening of Contact 


One further problem has arisen in obtaining a joint 
which remains satisfactory over a long period of time 
which is what American literature calls “ thermal ratchet- 
ing.” The initial pressure applied to the joint by the 
bolts is high to obtain satisfactory contact pressure and, 
particularly in the case of. pure aluminium, the material 
under the bolt heads and nuts, or under the washers. 
is stressed beyond the yield point. When load current 
passes and the conductor becomes warm the aluminium 
expands more than the steel bolts and there is further 
crushing under the bolt heads and nuts. On the next 
load cycle the contact pressure in the joint is lower, with 
consequent higher contact resistance, so that there is 
additional heating at the joint and the differential 
expansion of the aluminium and the steel causes further 
crushing. This process can well continue at each load 
cycle until the joint is quite slack and useless. 

Fortunately the remedies are relatively simple. Over- 


! Parish, A. R. ‘Aluminium and Aluminium Alloy Busbars.” 
Presented in London at a Symposium on Aluminium in Electrical 
Engineering organised by the Aluminium Development Association. 
May, 1957. 
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size washers will distribute the bolting load over a larger 
area, and aluminium alloy or alloy steel bolts can be used 
with a coefficient of expansion matching that of the bus- 
bar material. If steel bolts are used a tight joint can be 
ensured by using conical spring washers of the “ Belville ” 
type. This problem is appreciably less likely to arise 
with aluminium alloy than with pure aluminium because 
of the much higher yield point of the former. 

Some work on the necessary contact pressure between 
aluminium bars has been reported? and a pressure of 
I,500-2,000 p.s.i. over the whole joint area has been 
recommended. This pressure was applied under labora- 
tory conditions by using a hydraulic press and in these 
circumstances there would be no objectionable deforma- 
tion of the aluminium since the maximum pressure is only 
45 per cent of the o-1 per cent proof stress. With normal 
bolted joints even using oversize washers or clamping 
plates an average figure of 2,000 lb would not be obtained 
over the whole nominal area of the joint without much 
higher pressures in some places. These higher pressure 
areas would become crushed and there would be the 
conditions giving rise to the start of “ thermal ratcheting.” 

From tests reported elsewhere! using (a) the pro- 
prietary jointing compound, and (b) scratch brushing 
under grease, on pure aluminium and aluminium alloy 
bars these high pressures hardly appear necessary. Satis- 
factory joints have been made with : — 

(1) 3in by din pure aluminium, overlapped 3in. Four 
4in B.S.F. high tensile steel bolts were used with 14in o.d. 
plain washers on both sides of the joint and with Bellville 
spring washers. 

(2) 4in by fin pure aluminium, overlapped gin. Bolt- 
ing as above. 

(3) 4in by jin aluminium alloy. Bolting as above and 
also clamped, using pressure plates. 


* Bailey, J.C. ‘* Bolted Connections in Aluminium Busbars.” The 
Engineer, 1955, PP- 551-554- 





Fig. 3.—440 V a.c. switchboard showing aluminium alloy busbars 
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It is not suggested that these are the only types of 
joint which will be successful, but they are merely quoted 
as proven arrangements. In the cases of (2) and (3) short 
circuit currents up to 40,000 A were successfully passed. 

Where aluminium busbars are connected to copper or 
cuprous items special care may be necessary to avoid 
corrosion of the aluminium unless it is certain that the 
joint will remain dry. If joints made with grease or the 
proprietary jointing compound are used indoors there is 
not likely to be any serious effect, but where there is 
steam or an appreciable amount of vapour in the atmos- 
phere it would be advisable to seal the joints by using 
compound and tape. For outdoor equipment these pre- 
cautions are particularly advisable and, if there is any 
choice, the aluminium member should be placed above 
the copper so that the copper salts do not contaminate 
and attack the aluminium. 


Welding 


Welding of aluminium busbars by the argon arc 
process has been used with good results and the economics 
are very attractive. Some special training of the welders 
will be required though the additional skill is easily 
acquired by a good welder and the aluminium manufac- 
turers provide training programmes. [If alloy busbar is 
used it should be remembered that the heat of welding 
will cause some local annealing and consequent reduction 
of mechanical properties but in most cases this effect will 
be so localised that it may be ignored. 


Applications 


A few examples of the application of aluminium con- 
ductors in various types of equipment may be of interest 
as showing the wide field over which experience is being 
accumulated. 

Fig. 3 shows a 440 V duplicate bus “ flat-back ” a.c. 
switchboard using 4in by jin flat aluminium alloy bus- 
bars. The joints between busbars, and between the 
busbars and the copper connections, have been made using 
jointing compound and there has been every indication 
of success in its use. As previously mentioned, the 
jointing compound deposits zinc on the aluminium surface 


Fig. 4.—Core of a 70 MVA, | 3-2/275 kV transformer with aluminium 
windings showing arrangement of I.v. busbars 








ELECTRICAL REVIEW 27 FEBRUARY 1959 


and tin-zinc plating was used on the copper to provide 
a.matching surface. Belville spring washers were used 
in making the joints to gain experience with them; since 
the aluminium used is strong in compression this pre- 
caution was probably unnecessary even though plated 
steel bolts were used. 

In the manufacture of transformers, aluminium wind- 
ings have been used for two units rated at 70 MVA, 
13-2/275 kV (Fig. 4) which are now in service. Electrical 
purity aluminium is used for both h.v. and l.v. windings 
while the l.v. busbars inside the transformer are made 
from alloy material. All joints in the aluminium were 
made by the inert gas-shielded arc process using argon 
or helium. Fig. 4 shows the arrangement of the Lv. 
busbars with the welded connections to the winding and 
between parts of the busbar assembly. 

Even at present price levels serious consideration 
should be given to the use of aluminium, both for the 
economies it can show in appropriate cases and so that 
experience may be accumulated. 

I should like to acknowledge use of information from 
the English Electric Co., Ltd., and to thank my colleagues 
for assistance in the preparation of this article. 


RD. A. Conference 


THE four-day E.D.A. Annual Conference for members of 
the commercial staffs of Electricity Boards will be held in 
London from 21st to 24th April next. The first three days’ 
proceedings will take place in the Caxton Hall, Mr. 
W. N. C. Clinch, chairman, E.D.A. Council (controller, 
Eastern Division, C.E.G.B.) will give the opening address 
on Tuesday morning, followed by Mr. J. I. Bernard, E.D.A. 
director and secretary, who will deal with the Association’s 
activities. On Tuesday afternoon Mr. J. Dunwoody, assis- 
tant chief commercial officer, London Board, will speak on 
“ The Organisation of a Contracting Section.” 

On Wednesday morning Mr. J. W. Moule, chief commer- 
cial officer, South of Scotland Board, will present a paper on 
“The Electrical Equipment of All-Electric Multi-Storey 
Flats,” and in the afternoon a paper on “ Selling Commer- 
cial Catering ” will be given by Mr. W. J. Guscott, assistant 
chief commercial officer, South Western Board. “The Clean 
Air Act, 1956” is the title of the paper to be given on 
Thursday morning by Mr. P. Honey (E.D.A.), and in the 
afternoon Mr. L. Landon Goodman (E.D.A.) will speak on 
“Industrial Development.” Friday’s proceedings will take 
place in the Connaught Rooms, and will take the form of a 
general discussion and a closing address by Sir Josiah Eccles, 
deputy chairman, Electricity Council. 


Instrument Test Service 


THE British Scientific Instrument Research Association 
announces the establishment of an electrical instrument test 
service at its laboratories at Chislehurst, Kent. Although 
originally set up at the request of members of the 
Association, the service is now available to other firms and 
organisations. 

Operated under the supervision of the National Physical 
Laboratory and using N.P.L. certified equipment, the 
department will test and issue certificates for instruments 
up to precision grade accuracy. Calibration of d.c. meters 
between 1 mV and 500 V and between 2 A and 2 Acan be 
undertaken immediately. In the near future the latter 
range is to be extended up to 25 A, and the calibration of 
a.c. instruments over the ranges 1 V to 500 V and 10 mA 
to 25 A will be undertaken. Charges for the service will 
be appreciably less than the cost of N.P.L. certification. 

Further information may be obtained from the Director 
of Research, the British Scientific Instrument Research 
Association, South Hill, Chislehurst, Kent. 
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C.E.G.B. Heraldry 


There is a wealth of symbolism in the 
armorial bearings designed for the 
Central Electricity Generating Board. 
Our reproduction shows the form but, 
unfortunately, not the colour of the 
design. The black and white bars on 
the shield signify coal and water power 
and the vertical stripes behind them are 
in red and gold to represent heat. The 
winged lion and dragon supporters 
denote England and Wales—the 
Board’s operating territory—and the 





Design for C.E.G.B.’s armorial bearings 


griffin in the crest radiates energy (red 
and gold again). This animal may be 
reproduced on badges to be worn by 
uniformed staff. 

The motto is from Dryden’s 
“Absalom and Achitophel” (line 
411):— “ All empire is no more than 
power in trust.” 


Transhipment Open General 
Licence 


The Board of Trade announces the 
issue of a transhipment open general 
licence which came into force on 16th 
February. This licence replaces the 
open general licence dated 8th January, 
1955, and is related to the Export of 
Goods (Control) Order, 1959, made on 
28th January last. It provides that, 
subject to certain formalities, tranship- 
ment in the United Kingdom may be 
effected without individual licence, of 
all goods except arms and ammunition 
to any destination, and strategic goods 
to all destinations other than the 
Commonwealth, Irish Republic and 
the United States of America. Copies 
of the licence can be obtained from 
H.M. Stationery Office, Kingsway, 
London, W.C.2 (price 4d, by post 6d). 
Inquiries about the licence should be 
made to the Export Licensing Branch, 
Board of Trade, Gavrelle House, Bun- 
hill Row, London, E.C.r1. 


T.V.A. Turbine Troubles 

The Electrical World (New York) 
reports that “ serious mechanical diffi- 
culties ” in operating 150 MW turbo- 
generators supplied by the Westing- 


house Electric Corporation to the 


Tennessee Valley Authority are 
referred to in his annual report on the 
T.V.A. to Congress by the Comp- 
troller-General, Mr. Joseph Campbell. 

It is stated that although the T.V.A, 
is considering claims for damages 
against the company for “ extensive 
outages” during the operation of 
fourteen identical turbo-generators it 
is willing to refrain from taking action 
until the end of this year. This is to 
give the company a chance to make 
“the necessary modifications to bring 
the heat rate of the machines up to 
nameplate ratings.” This is being 
done by the company. 

Mechanical difficulties encountered 
in the operation of these machines are 
attributed to metallurgical problems 
involving the turbine spindles and 
blades. The company says that these 
problems have now been solved and 
modifications to correct the mechanical 
difficulties will be completed by the 
middle of the year. 


Tungsten Lighting Fittings 

Over fifty new tungsten lighting 
fittings have been designed by the 
A.E.I. Lamp & Lighting Co., Ltd., for 
architects and consultants responsible 
for selecting lighting equipment for 
modern decorated interiors in offices, 
public buildings, hotels, restaurants, 
shops, etc. Known as the “ Fiesta” 
range, the fittings have been on 
show this week at the company’s 
showroom at Crown House, Aldwych, 
London (Monday), and the Birming- 
ham showroom (Wednesday) and are 
being displayed at the Glasgow show- 
room today (Friday). The range will 
also be displayed at the forthcoming 
Electrical Engineers’ Exhibition at 
Earls Court, London (17th to 21st 
March). 


Mobile Cleaning Unit 


A mobile unit designed and manu- 
factured by the British Vacuum 
Cleaner & Engi- 
neering Co., Ltd., 
of Leatherhead, 
Surrey, has 


recently been 
delivered to the 
National Coal 


Board for cleaning 
boiler flues and 
coal. screening 
houses. The equip- 
ment, with its 
trailer, is more 
than 22ft in length 
and weighs 14 tons. 
Over 5 tons of dust 
per hour can be 
deposited in the 
three hoppers of 
the separators, 
from which it is 


discharged through valves and trans- 
ferred by a mechanical conveyor 
through a dust conditioner into the 
disposal vehicles. A multi-stage 
exhauster is driven by a 25 h.p. 4-pole 
motor, a 10 h.p. motor drives the dust 
conditioner and a 3 h.p. geared motor 
drives the conveyor and elevator, all 
controlled by Allen West switchgear. 
A junction box and socket are fitted at 
the rear of the trailer to accept a 550 V 
three-phase external supply. 


Building Control in Scotland 


The Building (Scotland) Bill now 
before Parliament is designed to 
establish new machinery in Scotland 
for examining building proposals and 
for inspecting buildings under construc- 
tion to ensure that they conform to a 
national code of building standards 
which are to be made by the Secretary 
of State for Scotland in the form of 
regulations. 

Clause 8 (3) of the Bill provides that 
a certificate, granted by the person who 
put in the electrical installation, must 
be produced to the building authority 
concerned certifying that the installa- 
tion complies with the conditions relat- 
ing toit. The subsection will not apply 
where it can be shown that there is 
reasonable cause for the non-produc- 
tion of a certificate. 

The fourth schedule to the Bill sets 
out matters in which building stan- 
dards regulations may be made. It 
includes “ heating and artificial light- 
ing” and “services, installations and 
ancillary equipment (including the pro- 
vision of such arrangements for heating 
and cooking as are calculated to prevent 
or control so far as practicable the 
emission of smoke and noxious gases).” 


Shorter-week Claim 


The Industrial Disputes Tribunal 
has decided to make no award upon 
the claim by the Confederation of 
Shipbuilding and Engineering Unions 
for the institution of a forty-hour week 


Ps SOX Site : 





B.V.C. mobile cleaner for the National Coal Board 
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by three stages. In a letter to the two 
parties concerned the secretary of the 
Tribunal says that in recent months 
there has been a considerable number 
of claims for shorter working hours in 
various industries. It is clear that 
there is a widespread movement for 
shorter hours and consequently the 
Tribunal finds it difficult to deal with 
the claim of the engineering industry 
alone. 

The secretary further says that the 
Tribunal was much impressed by the 
statement of the employers that they 
had no objection in principle to a 
reduction in the number of working 
hours as soon as circumstances per- 
mitted it. The Tribunal therefore 
hopes that the parties concerned will 
in due course resume negotiations on 
the subject. 


E.P.E.A. Annual Dinner 


The annual dinner of the Electrical 
Power Engineers’ Association will be 
held on Friday, 27th November, at 
the Connaught Rooms, London. 


Radio Exhibition Company 

Following the announcement regard- 
ing the reconstitution of the Radio 
Industry Council, reported in our issue 
of 13th February, whereby the British 
Radio Equipment Manufacturers’ 
Association (B.R.E.M.A.) will in future 
be responsible for the national and 
other radio and television exhibitions, 
a company, with the title of Radio 
Exhibitions, Ltd., has been formed 
with a capital of £25,000. The direc- 
tors are Messrs. F. W. Perks, E. K. 
Balcombe and W. M. York. So long 
as B.R.E.M.A. holds a majority of the 
shares, the chairman and one of the 
trustees of the Association will be 
included in the board of the company 
as special directors. 


British Council Science Courses 


The British Council is arranging five 
advanced courses in the United King- 
dom during 1959-60 for specialists 
from overseas in scientific subjects. 
They include the application of elec- 
tricity at civil airports (which opens 
on 14th June) and digital computers 
(in February, 1960). Each course lasts 
a fortnight and the fees, in most cases, 
will be £47 including accommodation. 
Applications are being dealt with by 
the British Council (Courses Depart- 
ment), 65, Davies Street, London, W.1. 


“Blue Book” 


The 1959 edition of the “ Electrical 
Trades Directory,” the Electrical 
Journal “ Blue Book,” is now available 
from Benn Brothers, Ltd., Bouverie 
House, 154, Fleet Street, London, 
E.C.4 (price 63s plus carriage 3s). The 
arrangement of the directory is similar 
to that of previous editions and it is 
made up of twelve sections covering 
the various branches of the electrical 
industry. Many additional names are 
included, the list of manufacturers, 
electrical engineers and installation 





A pneumatically operated oil circuit- 
breaker, one of eleven which the English 
Electric Co., Ltd., is supplying to Elec- 
tricidad de Caracas, Venezuela, before 
dispatch from the Stafford works 


contractors being increased by 680 
firms. Many new headings have been 
added to the products and materials 
section to cover new developments in 
such fields as electronics, nucleonics, 
instrumentation and domestic appli- 
ances. 


Chemical Wood-pulping Process 


The first mill in this country pro- 
ducing wood pulp for paper-making 
from home-grown hardwoods by the 
neutral sodium sulphite process is 
operated by Sudbrook Pulp Mill, Ltd., 
a subsidiary of the Wiggins Teape 
Group, at Sudbrook, Monmouthshire. 
Constructed at a cost of over {1 
million, the mill will eventually have 
an output of 25,000 tons of “ Gatecel ” 
moist bleached pulp each year, for 
which some 70,000 tons of greenwood, 
or five million 4ft 
long logs, will have 
to be handled. The 
automatic pulping 
process is con- 
trolled from a 
central instrument 
panel, indicator 
lamps on a 
diagrammatic flow- 
sheet, recording 
and other instru- 
ments giving com- 
plete information 
on the state of the 
process. Some 
1,000ft of belt and 
nearly j300ft of 
roller and chain 
conveyors are in 
continuous opera- 
tion, powered by 
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totally enclosed, fan cooled squirrel 
cage motors ranging in size from 2 to 
150 h.p. supplied by Crompton Parkin- 
son, Ltd. Radicon reduction gears are 
fitted to most of the drives to give close 
speed control, and sequence interlock- 
ing circuits are widely used to prevent 
logs or wood chips being fed into a 
stationary machine or conveyor. 

The consulting engineers for the 
mill were W. S. Atkins & Partners, and 
the main electrical contractors were 
George E. Taylor (London), Ltd. 


Fuel Economy Review 


The 1959 edition of the “ Fuel 
Economy Review” published by the 
Federation of British Industries, 21, 
Tothill Street, London, S.W.1 (price 
7s 6d), contains an article by Sir 
Harold Smith on the gas industry’s 
development plans and contributions 
on ironfoundry emissions, mechanical 
stokers, the blending of small coals, 
cathodic protection of pipelines, soot- 
blowers and other subjects. 


Lamp Manufacture in New 
Zealand 


Live Lines, the journal of the 
Electrical Supply Authorities’ Associa- 
tion of New Zealand, says that New 
Zealand Electric Lamp Manufacturers, 
Ltd., will shortly install at their factory 
at Miramar, Wellington, the necessary 
equipment to manufacture a range of 
tubular fluorescent lamps. This 
factory is jointly owned by the British 
Thomson-Houston Co., Ltd., Cromp- 
ton Parkinson, Ltd., the General 
Electric Co., Ltd., N. V. Philips 
Gloeilampenfabrieken (Holland) and 
Siemens Edison Swan, Ltd. 

Since the commencement of opera- 
tions in 1940 the company has manu- 
factured a wide range of incandescent 
filament lamps and the capacity of the 
plant to be installed will be more than 
adequate to satisfy New Zealand’s 
requirements of the more “ popular ” 
types and sizes of fluorescent tubes. 


Russian Order for Rustyfa 


Rustyfa, Ltd., the British con- 
sortium company founded for the 
purpose of supplying plant and equip- 
ment for the tyre factory now being 


A section of the pulp filters, showing the Crompton Parkinson 


driving motors 
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built in the Ukraine, announces that, 
following negotiations in London with 
Mr. S. S. Sirnov, deputy director of 
V/O Techmashimport, it has received 
a further order valued at over {1 
million. This latest order, together 
with those announced in 1957 and 
1958, brings the total of Rustyfa’s con- 
tribution to Britain’s export drive up 
to £14 million. Plant and equipment 
so far shipped for the tyre factory 
project is valued at nearly £3 million. 


Electric Vehicle Magazine 


Austin Crompton Parkinson Electric 
Vehicles, Ltd., have sent us a copy of 
the first number of “ You and M.E.”, 
a magazine devoted to various aspects 
of the use of electric vehicles. The 
“ M.E.” in the title signifies the trade 
name of the Morrison Electricars 
which the company manufactures. The 
subjects covered in this first issue 
include the “ tailoring ” of the vehicle 
for the job it is to do; the economies 
achieved by the use of Morrison 
Electricars in transporting machine 
parts; and the employment of electric 
vehicles in the London Zoo. There 
are also “pen portraits” of Viscount 
Simon, chairman of the Port of 
London Authority, which operates 
electric vehicles in its docks, and Mr. 
A. P. Goddard, the company’s general 
manager. 

Copies of the magazine are obtain- 
able from the company’s Public 
Relations Department, Water Road, 
Abbey Estate, North Circular Road, 
Wembley, Middx. 


Ghana Orders Radio Links 


The Ghana Posts and Telegraphs 
Department has placed contracts with 
Siemens Edison Swan, Ltd., for multi- 
channel carrier equipment to extend 
facilities for making telephone calls 
over radio links. The equipment is 
required to be ready for the Queen’s 
visit to Ghana in October and will be 
installed at Accra, Ho, Korforidua, 
Kumasi and Sunyani. 


High Power Radio Transmitters 


The first stage of an expansion and 
modernisation programme for the 
overseas telecommunications radio 
service has been completed on behalf 
of the General Post Office by Standard 
Telephones & Cables, Ltd. The Post 
Office ordered 23 DS13D transmitters 
from S.T.C. The first seven have 
been installed at the Ongar radio 
station and are now being brought into 
operational service to such places as 
New Delhi, Colombo, Singapore, 
Bahrein and Bombay. Four more 
transmitters will shortly be ready for 
service at Dorchester and the remain- 
ing 12 are now being installed at 
Rugby. 


Lancashire Dynamo Group Sales 
Conference 


Area managers representing the 
Lancashire Dynamo Group in all parts 
of the country attended a two-day sales 
conference in Manchester last week. 
On the second day the conference 
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Lancashire Dynamo sales conference, showing, at the top table (left to right), Mr. C. F. 

Jackson (director, L.D.C. and general manager, WillesdenWorks), Mr. A. J. Beanland (director, 

L.D.C. and general manager, Trafford Park Works), Mr. D. C. Lorkin (group managing 

director), Mr. S. G. Mundy (chairman of the conference) and Mr. H. G. Boullen (sales 
director, L.D.C.) 


moved to the Group’s Trafford Park 
Works as sessions were concerned 
more particularly with Lancashire 
Dynamo & Crypto matters. 


Mechanical Handling Exhibition 


Arrangements for the next Mechani- 
cal Handling Exhibition and Materials 
Handling Convention, which will be 
held at Earls Court, London, from 3rd 
to 13th May, 1960, are now in hand. 

The exhibition is organised every 
other year by Mechanical Handling 
and full information can be obtained 
from the organiser, Mr. H. A. Collman, 
Mechanical Handling Exhibition, Dor- 
set House, Stamford Street, London, 
S.E.1. 


N.C.B. Orders New Luminous 
Indicator 


Four Divisions of the National Coal 
Board have placed orders for the new 
“Wigan” Type 40 luminous shaft 
signalling indicator designed by Heyes 
& Co., Ltd. This indicator is supplied 
to meet individual requirements and 
provision can be made for mounting 
extra relays and indicators. Engine 
house installations consist basically of 
three groups of equipment—the relay 
and battery group, the visual signal 
group and the audible signal group. 
The relays are mounted behind dust- 
tight doors in a stove enamelled fabri- 
cated steel cabinet and all cables are 
led in via dust-tight glands or connec- 
tors. All level relay groups are 
identical and can be rapidly jacked in 
or out of their rack. 


Sub-Critical Laboratory 


A light water-moderated sub-critical 
reactor is being marketed by Hivolt, 
Ltd., together with its ancillary equip- 
ment to make up a complete sub- 
critical facility laboratory. The basic 
elements of this laboratory will be a 
pulsed neutron generator, a water- 
moderated sub-critical reactor operated 
either from a radioactive source or the 
pulsed neutron generator together with 
all the necessary instrumentation. 

The equipment is suitable for 
reactor research, development and 


design and advanced education in 
nuclear engineering. It enables experi- 
mental work to be carried out which 
was not previously possible with com- 
mercial available equipment. The 
pulsed neutron generator could be 
detached from the reactor to facilitate 
studies on materials and on physical 
problems in reactor instrumentation. 


Birmingham Electronic Instru- 
ments Exhibition 


A. M. Lock & Co., Ltd., Solihull, 
are holding their third annual exhibi- 
tion of electronic devices at Bennett 
Hall, Y.M.C.A., Snow Hill, Birming- 
ham, 4, from 17th to 20th March 
next. A number of electronic instru- 
ment makers are taking part. Tickets 
can be obtained from the company 
at Newborough House, Newborough 
Road, Shirley, Solihull, Warwickshire. 


Moving Coil Voltage Regulator 


Power generation is often associated 
with steam raising for heating and 
processing, using back-pressure or 
pass-out turbo-alternator sets. As the 
steam demand increases generation 


Ferranti 10,000 kVA moving coil voltage 
regulator 
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can be increased until there is a surplus 
which can be exported to the electricity 
authority’s distribution network. Local 
generation can also be an economical 
proposition where supplies of waste gas 
are available from blast furnaces and 
coke ovens. 

The illustration on page 405 shows 
one of two 10,000 kVA three-phase 
Ferranti moving coil voltage regulators 
recently supplied to the United Steel 
Co., Ltd., at Workington for use in 
such an installation. The regulators, 
which have a 14 per cent voltage range 
for use in twin 14 mile lines inter- 
connecting the local works system with 
the 11 kV ‘public supply, control the 
import and export of power. The 
regulators enable the alternator voltage 
to be varied independently, and the 
current along the interconnector is 
maintained at an improved power 
factor which increases the permissible 
line loading, bringing substantial 
financial savings dependent upon the 
terms of the tariff negotiated with the 
supply authority. 


Works Visit 


The Danish Ambassador visited 
the Ekco Works on 16th February 
to inspect nuclear instrumentation 
developed by Ekco Electronics, Ltd., 
for the new Danish research reactor, 
D.R.3, now under construction at Riso, 
Denmark (see last week’s issue, page 
346), and during his stay he toured 
the radio and television factory. 


Diesel-Electric Locomotive 
Orders 


The British Transport Commission 
has ordered 226 further main-line 
diesel locomotives for British Rail- 
ways, the largest order to be placed 
since the modernisation programme 
was announced in 1955. Of these, 137 
will be built in railway workshops. 
The total value of the contracts placed 
(for 89 complete units, and 137 sets 
of engine and transmission equipment) 
is over £16} million. The locomotives 
will be of three power classes and, 
apart from 42 of them, are of similar 
designs to locomotives already in pro- 
duction. Deliveries will begin this 
year, and the locomotives will be pro- 
gressively introduced in areas in which 
steam traction is to be _ entirely 
replaced by diesel power. The 137 
locomotives which are to be built by 
British Railways will be erected at 
Crewe and Derby Locomotive Works. 
They will have diesel-electric trans- 
mission equipment supplied by 
Crompton Parkinson, Ltd., incorporat- 
ing Sulzer diesel engines of 2,300 h.p., 
some of which will be uprated to 
2,500 h.p., and will be classified as 
type 4 in the British Railways classifi- 
cation of main-line diesel locomotives. 
These locomotives will have a maxi- 
mum speed of 90 m.p.h. and will be 
employed in hauling fast passenger 
and express freight services in the 
London Midland Region. The other 
eighty-nine locomotives are for general 
mixed traffic duties; forty-two of them 


are to be built by the English Electric 
Co., Ltd., to a new design, and will 
have engines of 1,750 h.p., classified 
as type 3, and a CC wheel arrange- 
ment (two six-wheeled bogies). The 
Eastern Region is to have thirty of 
these locomotives, and twelve will go 
to the North Eastern Region. 

All forty-seven remaining loco- 
motives will be classified as type I, 
and are mainly for freight duties; 
thirty of these, each of 1,000 h.p., are 
to be built by the English Electric 
Co. and seventeen of 800 h.p. by 
the British Thomson-Houston Co. 
The Scottish Region will have seven 
locomotives, ten will go to the London 
Midland Region, and thirty, including 
all those of 800 h.p., to the Eastern 
Region. 


E.D.A./E.A.W. Demonstrators’ 
Conference 


The annual E.D.A./E.A.W. con- 
ference of Electrical Housecraft 
Advisers and Senior Demonstrators 
held from 17th to 20th February took 
place for the first time in its history 
outside London. It was held at 
Harrogate and all the Electricity 





Mr. T. M. Ayres (chairman, North Eastern 

Electricity Board) presenting the Elizabeth 

Sloan Chesser Cup to Miss J. W. Dunlop, 

East Midlands Board, Coventry, at the 

recent E.D.A./E.A.W. Harrogate Confer- 

ence of Electrical Housecraft Advisers and 
Senior Demonstrators 


Boards sent representatives, the North 
of Scotland Hydro-Electric Board 
being represented for the first time. 
After the official opening by Mr. 
T. .M. Ayres (chairman, North Eastern 
Board), there was an address on the 
value of personal selling by Mr. R. G. 
Magnus-Hannaford (principal, College 
for the Distributive Trades) and in 
the afternoon talks and demonstrations 
of personal selling formed the subject 
of stage demonstrations. On the 
second day a paper on new demonstra- 
tion methods was given by Mr. N. H. 
Bridge (assistant chief commercial 
officer, North Western Board), followed 
in the afternoon by lectures on trends 
in modern cooker design by Mr. 
H. G. F. Gamble (assistant chief 
commercial officer, Eastern Board) and 
Mr. F. Boysen (Eastern Board). After 
tea impressions of the International 
Congress on Home Economics, Mary- 
land, U.S.A., were given by Miss 
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Ena M. Eaves (E.D.A.), Miss Mary 
Gilbert (E.D.A.) and Mrs. M. Pickford 
(E.A.W.), the Caroline Haslett Scholar- 
ship holder for 1958. Thursday was 
devoted to the subject of refrigeration 
and home freezing, the speakers being 
Mr. M. A. Craig (Electrolux), Mrs. 
Helen Key (Prestcold) and Miss Vera 
Stowell (Hotpoint). After tea the 
latest E.D.A. film, “The Future is 
Electric,” was shown. 

In the final discussion session it was 
generally agreed that the experiment 
of holding the conference outside 
London had been very successful and 
that in future years it should be held 
alternately in London and at some 
provincial centre. 


E.T.U. Ballot Inquiry 


The National Executive Council of 
the Electrical Trades Union held an 
inquiry last week into circumstances 
connected with a ballot for the election 
of the president of the Union’s Tyne 
district. It appears that 61 identical 
envelopes with identical postmarks 
containing votes in favour of the sec- 
retary of the Jarrow branch were 
received. After the hearing of evidence 
the inquiry was concluded but no 
statement was issued. 


Ferranti Computer for Buenos 
Aires University 


A Ferranti high-speed “ Mercury ” 
electronic digital computer, valued at 
about £150,000, has been sold to the 
University of Buenos Aires, Argentina. 
The machine will be engaged in 
nuclear research work although the 
University will also make the machine 
available to commercial and industrial 
firms. 


Price Reductions 


Atlas Lighting, Ltd., announces that 
as from 1st February the prices of 
certain Atlas display lighting fittings 
have been reduced. 

Portaway Earthing Equipment, Ltd., 
is reducing all prices in its green price 
list by 10 per cent as from Monday 
next. 2a 

A.E.I.-Hotpoint, Ltd., announces 
reductions in the prices of its SA range 
of cistern type storage heaters from 
1st February, 1959. 


C.E.G.B. Eastern, London and 
S.E. Region 


The headquarters of the Central 
Electricity Generating Board Eastern, 
London and South Eastern Region 
are being transferred on 9th March to 
Ergon House, Horseferry Road, West- 
minster, London, S.W.1 (telephone: 
Victoria 6886). 


Trade Announcement 


Mr. C. K. Pitt has been appointed 
sales representative of the Martindale 
Electric Co., Ltd., to cover the 
counties of Warwickshire, Worcester- 
shire and Herefordshire and parts of 
South Staffordshire, North Gloucester- 
shire and North Oxfordshire. His 
address is 30, Mayfield Road, Sutton 
Coldfield, Warwickshire. 
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HIGH-VOLTAGE 
LABORATORY 


A new high-voltage laboratory costing £300,000 
has been established by British Insulated Callen- 
der’s Cables, Ltd., at their Erith works. This 
laboratory is amongst the best equipped of its 


: kind in the world and is designed to cater for the 


development testing of cables for operation at 
the highest voltages envisaged in the future. The 
main items of plant installed include a 3:2 MV 
impulse generator and an 800 kV a.c. testing set 


Waen they decided to rebuild their power cable works 
at.Erith, Kent, British Insulated Callender’s Cables, Ltd., 
set out to provide one of the most up-to-date factories 
in the world and to concentrate in it all functions associ- 
ated with power cables—administration, manufacture, 
engineering and development. An essential part of the 
plan was the installation of a new high-voltage laboratory 
designed to cater for development testing of cables for 
operation at the highest voltages that are envisaged in 
the future. 

This laboratory is now in commission and, in addition 
to its facilities for very high voltage testing, it possesses 
an increased capacity for dealing with cables of all kinds 
which is more than adequate to replace the two B.I.C.C. 
laboratories at Prescot and Wood Lane, formerly used for 
power cable work. Equipment is available for develop- 
ment work and proving tests on power cables for operation 
at 400 kV and above. A small existing laboratory at 
Erith will continue to be used for testing lower voltage 
cables. The Prescot laboratory has been closed and the 
equipment released for other research work. 

The most important items of new plant for the labora- 
tory are a 3-2 MV impulse generator and an 800 kV a.c. 
testing set. Amongst the subsidiary equipment are two 
200 kV transformer test sets and a 640 kV impulse 
generator which will soon be modified to produce 
1,280 kV. At the same time a 76 kV three-phase a.c. 
test set will be installed. 

The building is 200ft long and 108ft wide and rises 
to a height of 58ft to the apex and 37ft to the eaves. The 
main hall of the laboratory is of portal frame construction 
and has an unobstructed floor area of 22,000 sq ft, which 
is as large as that of any high-voltage laboratory in the 
world. Cranes are not provided in the building; all 
lifting is done from a standardised form of frame scaffold- 
ing and lifting beam arrangement which can be rapidly 
erected to any required height. The roof frame carries 
a number of support points for suspending high-voltage 
busbars. 

The main frame of the building is in reinforced concrete 
clad in double-skin asbestos with surrounding dado walls 
of brick. A 2in infill of fibre-glass mat maintains the 
necessary level of thermal insulation for the building, 
which is heated by five heat exchangers drawing fresh 


filtered air from outside and maintaining a slight pressure 
inside to reduce the ingress of dust. 

The floor consists of structural concrete overlaid with 
4in of metal aggregate. It will carry a point load of six 
tons anywhere, and certain sections are strengthened to 
carry the added load of the test equipment. An area at 
one end of the building will carry a mobile load of 60 tons 
spread over four points. The reinforcing steel over the 
whole floor is welded together to provide a ground plane 


Nos. | and 2 units of the 800 kV a.c. testing set with capacitor 
stack for control and voltage measurements and standard condenser 
for power factor measurement 
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Part of the control room showing some of the consoles 


which is used as an electrical measurement reference, 
and it is tied to nine earthing points driven about 3oft 
into the ground. A separate earthing system is employed 
for the electrical supplies and the frames of the supply 
equipment. A comprehensive system of cable trenches 
covered with chequer plates extends over the floor of the 
laboratory and on this is superimposed rectangular metal 
trunking, set flush with the floor surface, for carrying 
instrumentation cables. 

Because of the need to observe corona, there are no 
external windows. Four rows of 80 W fluorescent light- 
ing units provide an illumination level of 10-12 lumens 
at floor level. 

On three sides of the laboratory is a 1oft perimeter 
road, the fourth side being occupied by a number of 
cable entries which allow cables to be run out and buried 
in an adjacent field—to simulate working conditions. 

The main requirement of the laboratory design was 
flexibility, so that each major item of test equipment could 
supply at least two test enclosures. The layout allows 
at least seven tests to be carried out simultaneously with 
the equipment provided. The test enclosures, having 
dimensions in multiples of 1oft, can quickly be built 
using standard fencing sections and posts in conjunction 
with sockets set in the floor on a roft grid. Full safety 
interlock facilities and danger lights are included in each 
fencing section. 


Impulse Generator 


The Ferranti 3-2 MV impulse generator is of two- 
column construction having sixteen 0-28 uF stages rated 
at 200 kV, giving a total stored energy of 89-6 kW-sec 
from a generator capacity of 0-0175 ~F. The generator 
is provided with automatic tripping, ultra-violet ray gap 
stabilisation, remote polarity change-over switchgear and 
a capacity potential divider. If necessary the capacity 
and, hence, the stored energy of the generator can be 
doubled at a later date. The generator is charged via 
a moving-coil voltage regulator and oil-immersed metal 
rectifier set. 

A 1,280 kV impulse generator made by B.I.C.C. is also 
being provided; it will consist of eight 0-32 uF stages, 
rated at a charging voltage of 160 kV and will deliver a 
total stored energy of 32-8 kW-sec from a generator 
capacity of 0-04 uF. At present only four stages are 
completed. The generator is provided with remote 
polarity change-over switchgear and a resistive potential 
divider. 

Oscillograph recordings from both of the above- 
mentioned generators are taken on transient recorders 
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provided with means of automatic 
programmed control. 

The 800 kV Ferranti a.c. test 
equipment consists of two 400 kV 
transformers, capable of cascade or 
parallel operation and continuously 
rated at 2 MVA, either 400 or 800 kV, 
with an overload factor of 1-75 for 
periods of up to 30 min. These operate 
with live tanks, which stand on insulating 
supports, the mid-point of each 400 kV 
winding being connected to its own 
tank. 

The transformers operate in a state 
of controlled series resonance, giving 
exceptionally wide stable test parameters 
coupled with good waveform and falling 
current at breakdown. The tuning 
reactors are situated in the main trans- 
former tanks and are driven through an 
insulated shaft which couples to a driving and remote 
indication unit in a small pit under the transformers. 
The excitation source for the resonant circuit is in the 
form of two 42 kV feed transformers, continuously rated 
at 100 kVA each. 

The tuning of the transformers and regulation of the 
output voltage are electrically coupled so that the two 
units are kept in step when connected either in series or 
in parallel. Provision is made to maintain the output 
voltage of the sets constant and to keep the transformers 
and load capacity in resonance by electronic means. 

View of the laboratory from the control room showing the 3-2 MV 


impulse generator and potential divider with 200 cm spheres for 
voltage measurement 
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Electronic circuits operating from a voltage source 
derived from capacity dividers, rather than from the usual 
current source, are provided for fault detection. This 
method has been used because the current in the trans- 
former winding falls, as opposed to the usual rising 
characteristic, when the sample under test breaks down. 
The series resonance circuit maintains the supply power 
factor near to unity, with a consequent reduction in the 
power demand. 

The placing of the two transformers in relation to the 
building is such that a third unit can be added later to 
extend the testing voltage to 1-2 MV at 3 MVA con- 
tinuous rating. 

Also installed in the laboratory are two 200 kV, 400 
kVA transformer test sets, which were formerly used at 
the Prescot laboratory. These transformers are fed from 
regulators with reactor backing and operate in the parallel 
mode of resonance. Their control and measurement 
equipment has been modified and brought up to modern 
standards. 

Very high voltage measurements can be made using a 
two-metre sphere gap, which is provided with remote 
control and indication from the control room. The gap 
is arranged as a mobile base unit with fixed roof support 
for the top sphere. Mobile 25 and 75 cm sphere gaps 
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are provided for measurement of voltages not requiring 
the use of the two-metre sphere gap. 

The control room for the various items of equipment 
in the laboratory is at first-floor level and protrudes about 
sft into the laboratory, to give complete visibility over 
the whole operational floor area. Observation windows 
of armour-plate glass are provided along the full 8oft 
length of the control room. Eight control desks, built 
in the form of double consoles, cater for the control of 
equipment and all electrical measurements. Each a.c. 
test transformer is provided with its own Schering bridge 
and each of the impulse generator desks is provided with 
a transient recorder. Adjacent to the control room are 
wet and dry photographic rooms, offices and an instru- 
ment workshop. 

The control room is acoustically treated to reduce noise 
and reverberation time to a satisfactory level. Tempera- 
ture and ventilation are maintained by a system of ducts 
set behind the ceiling, which provide warm cleaned air. 
The lighting is provided by fluorescent units. 

The electricity supply to the laboratory is taken at 
6-6 kV through oil circuit-breakers to a 750 kVA, 6,600/ 
433 V oil-cooled transformer. Local distribution of 
supplies is taken through fused isolator panels to 
individual electrical loads. 


RESTAURANT KITCHEN INSTALLATION 


A WELL-KNOWN Chester store, “ Quaintways,” which 
was practically destroyed by fire twelve months ago, has 
recently been re-opened with a large, well-equipped 
restaurant on the first floor, a spacious ballroom on the 
second floor, and a coffee lounge in the basement. On the 
third floor there is a staff canteen. Owing to the restricted 
space, the kitchen and preparation areas had to be very care- 
fully designed, but the resultant arrangement, embodying all 
the latest labour-saving machines and developments in 
catering equipment, is a very efficient and hygienic kitchen 
which is one of the most up-to-date in Cheshire. 

The kitchen is situated on the first floor behind the 
restaurant and the servery, the latter being incorporated 
in the kitchen area, and is designed to serve 1,000 people 
at one sitting. Practically all the cooking equipment and 
the hot service counters are electrically heated, the only 
exceptions being a gas heated boiling pan, a small gas 
boiling table and a two-unit gas range at the end of the 
central four-unit heavy duty electric range. A bain marie 
is fitted at the end of the range. 

The electric ovens and the gas ovens of the range are 
of the same width so that all cooking utensils are inter- 
changeable. A feature of the boiling tops of the electric 
range is the hinged heavy duty solid hotplates, five to each 
unit, four of which are loaded to 2-5 kW and the other, 
for simmering, at 1 kW. Other cooking equipment in 
the kitchen includes a four-unit electrically heated deep 
fat fryer, boiling pan, steaming oven, roasting oven and 
two grills. There is also an electrically driven mixing 
machine and, in a separate vegetable preparation room and 
store, a potato peeling machine. The kitchen is mechani- 
cally ventilated with hoods mounted over the various groups 
of cooking apparatus and connected by ducts and vents 
to a fan on the roof. . ; 

The service counter for the restaurant, approximately 
49ft long, incorporates heated, unheated and refrigerated 
sections. The heated section includes bain maries with 
interchangeable stainless steel containers; the cold section 
has an ice-cream conservator, a refrigerated jelly well for 
the service of cold sweets, an electrically heated tea and 
coffee set, and a separate water boiler. 

There is a similar type of counter, approximately 38ft 
long, for the ballroom servery on the second floor. The 
bain marie containers in the counter are interchangeable 


with those in the restaurant servery; this arrangement is 
very convenient for sending the containers filled with hot 
food by the service lift which connects this servery with 
the kitchen proper. “Hercules” automatic dish-washing 
machines, capable of dealing with 6,000 pieces per hour, 
are provided for both the restaurant and ballroom serveries. 
Two stainless steel sinks are provided for washing-up in 
the staff canteen, one of them being electrically heated to 
form a sterilising sink. A refrigerated drinking water unit, 
similar to that in the restaurant servery, is also installed. 
The only cooking equipment in the basement coffee room 
is a griller and a small boiling table, although it is anticipated 
that a larger type of griller will soon be necessary as this 
class of trade is proving so popular. The kitchen and 
serveries were designed and installed by Benham & Sons, 
Ltd., London, and it is estimated that the total electrical 
load of the cooking equipment and the food preparation 
machines, etc., is in the region of 500 kW. 


General view of the restaurant kitchen at “* Quaintways”’ store, 
Chester 
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Klystrons, Wave Tubes and Resonators 


FOUR papers were presented at a meeting in London on 
23rd February of the Electronics and Communications 
Section of the Institution of Electrical Engineers. 

In “A Simple Investigation of the Cross-Modulation 
Distortion arising from the Pulling Effect in a Frequency- 
Modulated Klystron,” Mr. D. T. Gjessing gave a 
theoretical approach to the problem, and an expression 
for the distortion spectrum relative to the fundamental 
component was derived. Curves illustrating the severity 
of the distortion were computed and plotted on a logarith- 
mic scale. It was shown that even small mismatches on 
the far end of a relatively short feeder into which the 
klystron is working give rise to serious crosstalk which, 
if not remedied, limits the modulator unit quality. 

Part of an investigation developing a multi-megawatt 
pulsed travelling-wave tube, considering both theoreti- 
cally and experimentally a multi-start helix structure 
which may be water cooled, was described in a paper 
by Messrs. G. W. Buckley and J. Gunson. Theoretical 
relationships were determined for the axial series imped- 
ance of a sheath helix surrounded by a perfectly conduct- 
ing cylinder, and for the phase velocity of the propagating 
modes. 

The use of a double-tuned output circuit with a six- 
cavity pulsed S-band klystron amplifier enabling an 
improved bandwidth to be obtained was described in a 
paper by Messrs. H. J. Curnow and L. E. S. Mathias. 
The power output was greater than 2-5 MW over a 6-3 per 
cent bandwidth when the power drive was optimised at 
each wavelength, and greater than 2 MW over a 5-5 per 
cent bandwidth with a constant drive of 25 W. The 
power in the electron beam was 10 MW. 

A paper prepared by Mr. F. H. James outlined the 
problem of measuring the Q-factors of electromagnetic 
resonators at frequencies in the 200-300 Mc/s. range. 
The methods considered were briefly discussed, that being 
most suitable employing sinusoidal amplitude modula- 
tion, and two alternative procedures were described. A 
mathematical treatment of the theory and some experi- 
mental results were included. 





Fature Electric Mutomobile 


THE model of a car powered by an electrochemical system 
was shown by De Soto at the Chicago Auto Fair last 
January. Hydrogen and oxygen gases would be fed into a 
cell and the resulting chemical interaction would be con- 
verted directly into electrical energy. The electric current 





Model of the proposed De Soto ‘‘ Cella !”’ car. driven by four high- 
speed electric motors receiving their energy from a hydrogen/axygen 
gas battery rs, 
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would then be used to drive four high-speed, light-weight 
traction motors, one geared directly to each wheel. A fuel 
cell is already in the development stage and indicates the 
practical possibility of a power production comparable to the 
power of modern cars. The De Soto “Cella I” car would 
incorporate light-weight reserve batteries with high specific 
output which would store energy recovered from the 
momentum of the car during braking. This would allow a 
significant reduction in brake weights of about 25 per cent. 

The traction motors would be arranged in pairs with 
appropriate controls for operation either in series or 
parallel. Some of the advantages of this new propulsion 
system are high acceleration potential, dynamic braking, 
long fuel cell life, simple maintenance and absence of noise. 
It was stated that this car might be produced within a 
generation. 





RESEARCH ON INSULATION 


A FULL-DAY discussion on the Electrical Research 
Association’s work on insulation was held recently when 
the chair was taken at the morning and afternoon sessions 
by Dr. K. J. R. Wilkinson and Sir Gordon Radley, 
respectively. It is stated that no formal record of the 
proceedings is to be published, although the titles of the 
introductions of the subjects indicate that much of general 
interest was discussed. 

The introductions mentioned were:—* A Survey of Past 
and Present Work,” by Mr. C. G. Garton; “ Breakdown 
by Discharges,” by Dr. J. H. Mason; “The E.R.A. Dis- 
charge Detector,” by Dr. G. Mole; “ Thermal Deteriora- 
tion of Varnished Textiles,” by Dr. A. G. Day; “ Breakdown 
in Impregnated Insulation and Electrochemical Aspects of 
Breakdown,” by Mr. H. F. Church; and “ Deterioration 
of Plastics by Heat, Discharges and Tracking,” by Mr. 
N. Parkman. 





Airerait Electrical Equipment Standards 


SEVERAL new standards for aircraft electrical components 
have recently been issued by the British Standards Institu- 
tion. B.S.G.154 “Screws and Captive Washers for 
Aircraft ” (price 4s) specifies the material, dimensions, finish 
and part numbers for two sizes of B.A. screws, used 
primarily in electrical connections. Although of slightly 
different dimensions, they are interchangeable with screws 
and washers complying with Ministry of Supply drawings 
AGS5 1753 and 1754, which the standard is intended to 
replace. 

The fittings to be used in the assembly of glands for use 
with aircraft electrical cables having a stabilised operating 
conductor temperature not greater than 90 deg C are 
specified in B.S.G.155 “ Single-Entry Gland Assemblies for 
Aircraft Electrical Cables” (price 6s). Requirements for 
the various components of these glands are specified in the 
following new publications: —B.S.G.156 “Glands for Air- 
craft Electrical Cables” (price 3s), B.S.G.157-166 “ Sealing 
Sleeves and Sealing Cones for Aircraft Electrical and Cable 
Gland Assemblies” (price 6s), B.S.G.167-170 “ Bonding 
Sleeves for Aircraft Electrical Cable Gland Assemblies ” 
(price 5s), B.S.G.171 “ Washers for Aircraft Electrical Cable 
Gland Assemblies ” (price 3s) and B.S.G.172 “ Union Nuts 
for Aircraft Electrical Cable Gland Assemblies ” (price 3s). 

The performance requirements and mating dimensions of 
connections used for 28 V and 112 V d.c. and 200 V, 400 c/s 
a.c. electrical supplies from a ground source to the aircraft 
are specified in B.S.G.173 “ Plugs and Sockets for Ground 
Electrical Supplies to Aircraft” (price 7s 6d). The plugs 
and sockets dealt with comply with the requirements of a 
forthcoming I.S.O. recommendation governing interchange- 
ability features for such items. 

Copies of these standards are obtainable, at the prices 
indicated, from the Sales Branch, British Standards House, 
2, Park Street, London, W.1. 
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SWITCH-FUSE MANUFACTURE AND TESTING 


A new range of ironclad switch-fuses with ratings from_15 to 100 A’at up to 
500 V has been introduced by the Revo Electric Co., Ltd. At the same time the 
company has established short-circuit testing facilities to enable the gear to 
be tested under conditions of high prospective current during the design stages 


A FEW days ago we visited the Tipton factory of the 
Revo Electric Co., Ltd., where we saw a completely new 
range of switch and fusegear and a recently commissioned 
fusegear testing station. We also had an opportunity of 
inspecting the ceramic department. 

The new range of ironclad switch-fuses is being made 
under the trade name “ Magna ” and all types generally 
comply with B.S. 2510, 861 and 816. Special attention 
has been given to ease of wiring and simplicity of 
installation, and the cast-iron case (either enamelled or 
galvanised) is robust without being heavy. The units 
imcorporate a quick-make-and-break action and are suit- 
able for use in circuits operating up to 500 V._ The range 
includes current ratings of 15, 30, 60 and roo A single- 
pole and neutral, double-pole, triple-pole and triple-pole 
and neutral. Provision has been made for both h.r.c. and 
semi-enclosed rewirable fuses. Four types of neutrals 
are available and these will suit a variety of requirements. 











Revo “* Magna " switch-fuses showing (a) exploded view of 30 A t.p. &n. 
with rewirable and h.r.c. fuses alongside, (b) closed view of 
60 A t.p. & n. and (c) the same unit with cover open 


A range of busbar chamber adaptors has also been 
produced to enable customers to make up their own 
switchboards. 

All units in the range incorporate a number of 
interesting features. For instance, the switchbar is easily 
removable for wiring purposes without taking out any 
screws or using any tools, and is just as simple to replace. 
Both top and bottom ends of the enclosure are removable 
and three alternative types of plate are available. One 















plate has three pierced holes fitted with knock-outs, 
another is plain without holes, while the third type of 
plate is made of cast-iron and can be drilled and tapped 
by the customer. 

A new range of split sealing chambers has been made 
to suit the gear and these can be screwed direct on to the 
boxes using the same fixing holes as the end plates. The 
glands are of the cone type which can be sawn off to fit 
the diameter of the cable being used; a jubilee clip is 
employed for clamping the cable armouring. Among 
many other interesting points it should be mentioned that 
full facilities for shielding the live terminals are provided 
in accordance with the relevant British Standard. This 
has been done by fitting small terminal shields made from 
extruded rigid p.v.c. which simply clip on to the porcelain 
base. 


Testing Laboratory 


When the company initiated development of the 
“Magna ” range it was felt that the empirical methods 
which had been customary in the design of high- and 
medium-voltage gear were unlikely to remain adequate 
for future conditions. It was therefore decided to set up 
facilities for short-circuit testing under conditions of high 
prospective current, to enable all elements of design to be 
proved as work proceeded. 

It is, of course, possible to submit completed designs 
to one of the recognised A.S.T.A. stations for independent 
test and certification. The Revo installation is not 
designed to supplant such establishments but rather to 
supplement their facilities, in that it is now possible to 
develop fusegear elements to the point where the com- 
pleted product can be submitted with some certainty for 


View of main alternator and auxiliary apparatus in high power 
testing laboratory 
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certification at any desired rating, thus making the 
minimum demands on scarce national resources. 

The new B.S. 3036, which replaces B.S. 88, for semi- 
enclosed fuses calls for three-phase testing, but consider- 
able simplification can be made in auxiliary apparatus 
and recording instruments if testing is confined to single- 
phase operation. With the type of gear under considera- 
tion, allowances can be made in evaluating results to give 


a close reconciliation between tests on single-phase and_ 


three-phase operation. 

The company acquired a motor-driven alternator set 
built by Laurence, Scott & Electromotors, Ltd., with an 
output of 600 kVA continuous rating at 800 V, single- 
phase 50 c/s. The alternator windings were rearranged 
to give soc V output without exceeding permissible values 
of excitation. The original motor was rated at 380 h.p. 
for 7,000 V two-phase hyper-synchronous operation; this 
was left in situ for its contribution to the stored mechanical 
energy of 1,050 foot-tons. 

The rotor windings, however, were permanently con- 
nected to resistors and an exciter set giving 78 A at 300 V, 
which can be supplied through a circuit-breaker to the 
stator winding for dynamic braking. By this means it is 
possible to bring the main set to a standstill in 15 sec, 
whereas without braking it will continue to rotate for 
about 15 min. 

The original 252 A, 69 V alternator exciter was retained 
and separately mounted alongside the dynamic braking 
exciter, each being driven by independent 30 h.p. a.c. 
motors. A new 130 h.p. a.c. motor was installed and 
coupled to the 600 kVA alternator set by vee-belts to give 
an alternator terminal speed of 750 r.p.m. plus 7 per cent. 

Due to the mechanical inertia of the system, starting 
conditions for the 130 h.p. motor are severe. The output 
from a current transformer in the stator circuit is rectified, 
compared with a reference voltage, and the difference 
passed through a d.c. amplifier feeding a servo-motor 
coupled to the liquid resistance starter. The reference 
voltage is pre-set, so that throughout the starting cycle 
the stator current is maintained at maximum permissible 
overload and acceleration time is reduced to the mini- 
mum. On breaking the rotor circuit, the servo-motor 
automatically returns the liquid resistance to the fully 


Testing cubicle and synchronised circuit-breaker in the high power 
testing laboratory 
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The electronic control console—high power testing laboratory 


“ 


out” position. The alternator is connected to the 
station busbars through a Brush 25 MVA oil-immersed 
circuit-breaker fitted with an inverse time overcurrent 
relay for “ backing-up ” purposes. This breaker can be 
remotely controlled by a B.T.H. “ Thrustor.” 

The electromagnetic switch assembly for completion 
of the actual test cycle was designed and built by the 
company. A pair of break contacts operated by an 
adjustable cam on the alternator shaft allows the circuit 
to be completed, after initiating the cycle, at any desired 
point on the voltage curve, a scale being graduated in 
electrical degrees about a predetermined zero. An elec- 
tronic control circuit permits the switch to drop out after 
any predetermined number of cycles between 1 and 40, 
although arrangements are such that recovery voltage is 
maintained through a small h.r.c. fuse, provided the test 
fuse has successfully cleared the prospective current. 
Banks of resistors and inductors are provided for setting 
up to the prospective current and power factors required 
for various tests. 

Test currents and voltages are displayed on a flat-face 
double-gun cathode-ray tube, the oscilloscope having 
built-in stabilised calibrating voltages for setting up and 
standardising the “ current ” amplifier and voltage traces. 
The oscillograph records are obtained on 35 mm film with 
a camera whose drive controls are interlocked with the 
circuitry of the control console, so that the traces are 
centralised and the camera drive is engaged at the appro- 
priate intervals to minimise the amount of film used. 
A dark room is provided so that a developed record may 
be examined within a few minutes of the actual test. 

The control console, designed and built by the company, 
is arranged to give fully-automatic programming of the 
test cycle, or manual operation of any part of that cycle. 

During the commissioning of the test station, calibration 
tests were performed up to 12,000 A actual current at 
500 V and at power factors down to o-5 lagging on non- 
fusible links over a limited number of cycles. 


WASH BOILERS 


Next week’s issue will include a detailed survey 
of the range of wash boilers now on the market. 
Apart from laundry work, these appliances can be 
used for culinary and other purposes in the home, 
and they are available in a wide variety of sizes. 
Details will be given of tub capacity, loading, 
method of control, finish and price 
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GENERATION 
and 
DEVELOPMENT 





Output in January 

Weather conditions last month were 
generally rather colder than a year ago, 
with an average temperature of 35-3 
deg F compared with 37-6 deg F in 
January, 1958, and this was reflected 
in the higher rate of increase in elec- 
tricity output shown in the Ministry 
of Power’s monthly statement. A 
total of 11,079 million kWh was 
generated, 10 per cent more than in 
January last year (see Table 1). 
No additions were made to the 
installed plant capacity in stations of 
the Central Electricity Generating 
Board or the South of Scotland Elec- 
tricity Board, but there was a net 
increase of 28 MW in the total for the 
North of Scotland Board. 


Revised figures of _ electricity 


generated in 1958, included with the 
January returns, show two minor 
variations from the provisional totals 
published in our issue of 23rd January. 
Water power production is given as 
2,109 million kWh, an increase of 0-5 
per cent (instead of 2,102 million and 
an increase of 0-2 per cent) while the 
total figure for electricity sent out is 
amended from 92,691 million to 92,697 
million kWh. 

Industrial generation, which had 
been falling in recent months, was 3-6 
per cent higher in the first four weeks 
of the year, with a total of 899 million 
kWh, largely due to increased produc- 
tion at the Calder Hall nuclear power 
station, now given separately for the 
first time; the return shows that it 
provided 42 million kWh against 22-8 
million in the same period of 1958, an 
increase of 84 per cent. 

In Table 2 details are given of the 
total kWh sent out for their consumers 
by each of the Area Boards in England 
and Wales and also by the two Scottish 
Boards. For the former, the national 
figures show an increase over January, 
1958, of 10-5 per cent, but when 
corrected for weather conditions and 
working days the increase is reduced 
to 6-7 per cent. 

The 767-4 million kWh sent out by 
the South of Scotland Board in January 
included 54-7 million kWh imported 
from the C.E.G.B. and 53-6 million 


TABLE |.—ELECTRICITY GENERATED AND PLANT INSTALLED 





Fuel consumed 
T 


Electricity generated |Electri-| in- 











tons Million kWh city | stalled 
sent (capacity 
| Coke | oue | | (m.c.r.) 
| Coal and | Oil | Steam | | Water | Total Million | Mw 
} | Breeze | Power 
Central Electricity G.B B... , 4,621 | 109 | 38071 | 10,111 | 16 | 10,136 | “9,554 25, 369 
North of Scotland H.E.B. - 3s; CU 8 Si | 188 247 244 | 1,011 
South of Scotland E.B. ... ve | 359 O2 | 669 | 27 | 6% 659 1,658 
Total for January, 1959 ... coe | See 114 | 382°! 10,831 231 11,079* “10, 457 | 28,038 
Corres. total for January, 1958 ... | 4,939 102 125°4 | 9,799 | 259 | 10,076 9,497 | 26,635 
Inc. or dec., per cent | oe +122 | +204°7 +105 | —10°9 | +100 | +10-1 | +53 








* The total figure includes generation by other methods amounting to |7 million kWh. 


TABLE 2.—ELECTRICITY SENT OUT BY BOARDS FOR THEIR CONSUMERS 


















































| 

Totals for January Twelve Months Totals Ended 

(million kWh) st January 

Board (million kWh) 
Inc. or | Inc. or 
1958 | 1959 | Dec. | 1958 | 1959 | Dec.% 
aa. < — wt, el oon 72069 | 77733 | +79 
South Eastern 548-9 6352 | +157 46849 | «(52782 | +127 
Southern eee 6931 | 81473 +175 5,899" 6706-7 | +13°7 
South Western ; 3124 | 3472 +t 2,905"! 3,207°7 | +104 
el rm 877-3 | 9882 | +126 | 715923 83164 | + 95 
East Midlands* a 689 | 7679 | +99 | 64246 | 69029 +74 
Midlands* “| gao-5 | 00255 | 411-4 82402 | 89755 | +89 
South Wales* * 467°4 5036 | +77 4,835°0 | 5,102-4 + 55 
Merseyside and N. Wales* =. | 5262 | 571° | +87 50373 | 53955 | +71 
Yorkshire® , 9009 | 9433 | + 47t| 83664 | 86814 | +38 
North Eastern* oe “ 509°9 532°6 +45 | 48512 | 5,077 | + 53 
North Western* .. 730 | 9706 | +52 | 86069 | 9040-7 | +50 
| Total all Area Boards... _ [erat | 90630 | +100 | 74,6499 | 80,4884 | +78 
Direct Supplies by CEGS. 275 | 2817 | +138 2.4930 | 3.0069 | +205 
Gutta om 8,489°6 | 93447 | +101 | 77,1429 | 83,4933 | + 82 
Mainly industrial Areas* ... ... (4,946 | 53153 | + 7:4 | 46,3616 | 49,2061 | + 61 
Mainly Non- Industrial Areas |3,295°3 3.7477 | +13-7 | 28,2883 | 31,2823 | +10% 
South of Scotland E.B.* ... | 6779 | 7674 | +1392 | 62157 | 67262 | + 82 
North of Scotland H.E.B. | 1640 | 1847 +126 14262 155990 | + 93 

















* Those in which industrial consumers took over 50%, of the total sales in the preceding financial year 
+ Yorkshire Board is at present temporarily taking a supply from an outside source. If this is allowed for the 
change would be + 6°6%. 
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kWh from the North of Scotland 
Board (against 26-9 million and 60 
million respectively in January, 1958). 
In the twelve months ended 31st 
January 495-7 million kWh was 
imported from the C.E.G.B. (+34-3 
per cent) and 383-2 million from the 
N.S.H.E.B. (+5-6 per cent). 


Northfleet-Canterbury Supergrid 

Line 

The Minister of Power has issued 
his consent to the erection by the 
Central Electricity Generating Board 
of a 275 kV overhead double circuit 
line from a point near Boxted, south- 
west of Lower Halstow, to a proposed 
substation at Canterbury. This is part 
of the proposed supergrid line from 
Northfleet to Canterbury which was 
the subject of a public inquiry held 
last October. This part of the line 
was not in dispute at the inquiry, but 
the remainder of the line, between 
Northfleet and Boxted, to which there 
were objections, is still under con- 
sideration by the Minister. 

It was hoped to have the whole of 
the line from Northfleet to Canterbury 
available to deal with the winter 
demand of 1959-60, but this cannot 
now be achieved; should one of the 
existing 132 kV lines go out of action 
next winter there will be a risk that the 
electricity authorities will not be able 
to meet the demand, with resulting 
load shedding. It is imperative that 
the line should be in service for the 
winter of 1960-61 if a full supply to 
these areas is to be ensured. Because 
of this, the Board asked the Minister 
to give his decision on the non- 
controversial part of the line without 
waiting for the full decision so that the 
building of the line could be started 
as soon as possible. 


Nuclear Station Site Investigation 


The Central Electricity Generating 
Board proposes to investigate areas at 
Lligwy, Point Lynas, Wylfa, Carmel 
and Trefadog on the coast of Anglesey 
to see how far they are suitable for 
nuclear power station sites. The 
investigations will include ground 
surveys, trial borings and hydrographic 
surveys and will probably take several 
months to complete. Already a site at 
Trawsfynydd, in Merionethshire, has 
been selected, and a site at Edern, in 
Carnarvonshire, has been nominated 
as suitable for the future. The second 
power station in North Wales will 
need entirely new transmission lines 
to England and any suitable site in 
Anglesey will have to be considered 
along with that at Edern. 


Eastern Area Off-Peak Rates 


Consumers have the choice of three 
rates, according to the period in the 
day during which a supply is required, 
under the off-peak charges announced 
by the Eastern Electricity Board. For 
the period 10 p.m. to 7 a.m. the rate 
is o-78d/kWh; from 7 p.m. to 7.30 a.m. 
o-8d; and from 1 p.m. to 4 p.m. and 
7 p.m. to 7.30 a.m. o-85d. There is a 
fixed charge of 13s a quarter. 
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NEW ELECTRICAL EQUIPMENT 





Epoxide Resin 


A solid epoxide resin, DR.19120, 
with phthalic anhydride hardener 
DQ.19121, gives a hot curing system 
suitable for potting and casting in the 
electrical industry. The low initial 
viscosity of the system at 120 deg C 
gives good penetration between com- 
ponents in potting and enables large 
proportions of inert filler to be incor- 
porated into the mix, while the long 
liquid life at the same temperature 
allows adequate time for de-gassing 
under vacuum to remove air trapped 
during mixing. Full details of the 
system are contained in a pamphlet 
available from BAKELITE, LTD., 12-18, 
Grosvenor Gardens, London, S.W.1. 


Thermistors 


A range of thermistors, thermally 
sensitive resistors, for such applica- 
tions as temperature measurement, the 
control of thermal drift in electrical 
circuits and voltage regulation and 
relay timing, has been introduced by 
the PLessey Co., Ltp., Ilford, Essex. 
These are available as discs, rods, 
~_ washers or beads, with metallised 
aces. 


Miniature Oscilloscope 


A miniature oscilloscope weighing 
only 5 lb has been produced by Sctaky 
ELectric WELDING MacuINEs, LTD., 
Falmouth Road, Slough, Bucks., for 
operation from a 230 V 50 c/s supply. 
Automatic focusing has been incor- 
porated and provision has been made 
for switching the circuit signal direct 
to the “x” plate via the attenuated 
network and blocking condenser. 


Fluid Level Controller 


The type PL1B controller, regulat- 
ing the level of any liquid or granular 
solid, functions by measuring the 
capacitance change of an electrode 
mounted within the container. A 12 V 
d.c. supply only is required, and the 
electrical circuit takes the form of a 
sealed plug-in unit. Up to roft of 


coaxial cabie is provided for the con- 
nection to the electrode. An illustrated 
pamphlet is obtainable from the manu- 
facturers, FrELDEN ELECTRONICS, LTD., 
Wythenshawe, Manchester. 


Potential Indicator 


All components and connections in 
the “Eversafe” potential indicator 
introduced by Westoor, Ltp., St. 





Westool potential indicator 


Helen’s Auckland, County Durham, 
are hermetically sealed in a thermo- 
setting resin which is non-tracking and 
unaffected by heat and acids. The 
unit is designed to operate on 
potentials from 250 to 650 V, and high 
value resistors are incorporated in 
each prod to protect the operator in 
the event of an insulation failure in 
the interconnecting cable. 


Domestic Refrigerator 


A neat tabletop height domestic 
refrigerator, the “Ada,” has been 
introduced by ADA (HALIFAx), LTD., 
Halifax, Yorks. The net food storage 
capacity is 4-6 cu ft and total shelf 
area 8 sq ft. It has an extra large 
capacity door shelf arrangement for 
bottles, eggs, butter, etc., and its 
roomy interior is provided with three 
shelves. There is an ice box with 
quick release tray for ice cubes, an 
interior light, and the door has a 
snap-seal latch. The sealed motor 


unit, suppressed for radio and TV 


interference,. is guaranteed for five 
years. 

The overall height of the refrigerator 
is 353in and it measures 24in wide by 
25in deep (including door handle). 
The cabinet is in one piece, enamelled 
white, and it is mounted on rubber 
rollers to permit easy movement. The 
price, including purchase tax, is £68 §s. 


Lighting for Industry 


Industrial lighting units of simplified 
design have been introduced by MEK- 
Evex, Ltp., 17, Western Road, 
Mitcham, Surrey. Steel tube arms 
with welded jaws are employed, offset 
joints allowing pairs of arms to fold, 
and arm lengths range from 6in to 
18in. Two- or three-arm units are 
available, giving a maximum horizontal 
reach of 39in. The reflectors are of 
vitreous enamelled steel and there are 
four alternative sizes for bayonet cap 
lamps and two for lamps with Edison 
screw caps. 


Motor Starters 


An automatic starter, type TFK, for 
the direct switching of squirrel cage 
motors up to 73 h.p., has been 
announced by DewHuRsT & PARTNER, 
Ltp., Inverness Works, Hounslow, 
Middx. The unit incorporates a neon 
running indicator lamp, single-phasing 
and overload protection for the motor 
windings, and the triple pole 15 A 
main circuit contactor of the double 
airbreak pattern is fitted with silver 
contacts. The steel case may be wall 
or pillar mounted either singly or in 
tandem, and the internal operating 
unit can be obtained independently 
for mounting in a separate enclosure 
if required. A second model in the 
same range is a reversing starter, 
using the same standard components. 


Magnetic Amplifiers 


Amplifiers providing control phase 
power for their sizes 10, 11, 15 and 18 
400 c/s two-phase a.c. servomotors are 
now available from R. B. Puttin & 
Co., Ltp., Phenix Works, Great West 





Fielden level controller 


“ Ada" 4-6 cu ft refrigerator 


Pullin magnetic amplifier 
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Road, Brentford, Middlesex. The 
input signal to the amplifier may be 
provided from a valve or transistor 
pre-amplifier. All units are designed 
for a primary voltage of 115 V and 
power outputs range from 2-7 to 18 W. 
The range is suitable for operation at 
temperatures up to 125 deg C, and a 
second range is also being manufac- 
tured for operation between —65 deg 
Cand +70 deg C. 


Watt-Hour Meter 


A single-phase a.c. watt-hour meter 
incorporating two-rate registers has 
been introduced by FERRANTI, LTD., 
Hollinwood, Manchester, Lancs. 
Roller dials are included and a change- 
over device is incorporated enabling 
the required registering train to be 
brought into gear with the meter 
spindle, controlled either by an internal 
timing device or external time switch. 
The meter weighs approximately 
6 lb § oz and has overall dimensions 
of 9-15in high by 5-75in wide by §-25in 
deep. 


Hydraulic Pay-out Cable 
Drum Stand 


A hydraulic pay-out drum stand for 
carrying an additional stranded core or 
lead-in wire to stranding machines or 
extruding lines has been developed by 
LARMUTH & BULMER, LTD., 50, Whit- 
worth Street, Manchester, 1. The 






Larmuth & Bulmer 
drum stand 


support bearing for the through shaft 
can be locked by hand in various posi- 
tions, the drum being rolled into piace 
ready for lifting by manual or push- 
button controlled hydraulic jacks, and 
the tensioning device is independent 
of the through shaft. Five standard 
sizes are available to accommodate 
drums of 2 to 1oft diameter, weigh- 
ing up to Io tons. 


Line Tapping Equipment 

The range of equipment for tapping 
high voltage lines produced by LINE 
EQUIPMENT, LTD., 32, Queen Victoria 
Street, London, E.C.4, is now avail- 
able with reinforced glass fibre 
handles, giving high mechanical 
strength. A 16in saw with replaceable 
blades is among the new pole heads 
recently introduced. 


Flameproof Control Equipment 


The complete range of equipment 
manufactured by the ELECTRICAL 
REMOTE CONTROL Co., Ltp., The Fair- 






* Elremco” 


flameproof 


way, Bush Fair, Harlow, Essex, is now 
available in flameproof enclosures. 
These can be supplied with top or 
bottom entry for both the incoming 
and outgoing connections. Every 
flameproof enclosure basically com- 
prises a main chamber with a 
thickened end plate and associated 
cover, a terminal chamber with a cover 
and thickened end plate having suit- 
able conduit entries, and an inter- 
leaving plate between the main and 
terminal chambers. 


Electrical Tug 


The driver-controlled tug manu- 
factured by WESSEX INDUSTRIES 
(PooLe), Ltp., Dolphin Works, West 
Street, Poole, Dorset, is capable of 
hauling a load of 4 tons on four-wheel 
trailers. An Exide 30 V 166 Ah battery 
supplies power for a 2-3 h.p. one hour 
rated series wound motor. 


Mercury Switch Contactor 


A three-pole mercury switch contac- 
tor, intended primarily for electric 
heating control, is now being produced 
by JoHN Baccs & Co., Relay Works, 
Station Road, Uppermill, near Old- 
ham, Lancs. Rated for 200 A at 240 V 
50 c/s, the contactor incorporates 
vacuum-impregnated silicon insulated 
coils and life-lubricated bearings. 
Quiet operation is a particular feature 


Mercury switch contactor (John Baggs) 
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of the contactor which has, it is 
claimed, a mechanical life exceeding 
5 million operations. 


Staff Location System 


The “ Tele-Tracer” wireless paging 
system introduced by Cass ELEc- 
TRONICS, Ltp., White Hart Yard, 
Guildford Street, Chertsey, Surrey, 
utilises a main control installation 
housing a signal transmitter and loop 
amplifier, a push-button signal sending 
box, a single-loop wire antenna, and 
a transistorised pocket receiving unit 
for each person using the system. The 
signal receiving unit weighs 4 oz and 
gives visual or oral indication. Up to 
360 receivers may be used with each 
installation which does not interfere 
with TV, radio, X-ray, diathermy or 
similar equipment. 


Dry Shaver 


The latest addition to the range of 
electric dry shavers manufactured by 
REMINGTON RAND, LtTpD., 26-40, 
Kensington High Street, London, W.8, 
is the “Rollectric” model, available 





Remington * Rollectric’’ dry shaver in 
presentation case 


in standard, triple-volt and “ Auto- 
Home” versions. It has three twin 
shaving heads mounted on a special 
contour principle housing twelve rows 
of multiple cutting edges. The prices 
of the shavers, each in a presentation 
case, are:—Standard (210/240 V 
ac./dc.), £9 1s plus £1 18s 5d 
purchase tax; triple-volt (110/130, 
140/160, 190/240 V a.c./d.c.), £9 178 6d 
plus £2 1s 11d; “ Auto-Home ” (12 V 
and 210/240 V a.c./d.c.), £10 3s 6d 
plus £2 3s 2d. 


Electronic Timer 


An electronic timer for pre-set 
intervals over any range up to 30 min 
has been produced by PxHoTo- 
ELECTRONICS (M.O.M.), Ltp., Fotron 
Works, 63a, Kingston Road, London, 
S.W.19. Time variations of less than 
+2 per cent are obtained with mains 
voltage fluctuations of +20 per cent of 
a nominal 230 V a.c. supply. A con- 
tactor is fitted rated for 20 A at 
250 V acc. 
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Financial Section 





STOCKS and 
SHARES 


WHILE most sections of the Stock 
Exchange have remained firm and 
moderately active, price changes of 
any great consequence have usually 
been the result of announcements from 
individual companies already in a 
position to present their accounts for 
1958. On the whole the news to date 
from these sources has given cause for 
satisfaction, bearing in mind that for 
much of the year the credit squeeze was 
affecting industrial activity, although 
some financial results have fallen below 
expectations. There are signs that the 
recent removal of most of the restric- 
tions on capital issues is going to 
produce quite a lot of activity in that 
field. One of the first big operations 
will be a “ rights ” offer by Rediffusion, 
involving over £4 million new money. 
Gilt-edged stocks have been buoyed 
up by Bank Rate expectations. 


Electrical Equipment 

A firm trend has been maintained 
by shares of the leading electrical 
groups. English Electric added 1s 3d 
to the previous week’s gain of 3s 9d, 
reaching 63s 9d on satisfaction with 
the annual results and the proposed 
§0 per cent scrip issue. The company’s 
new 5} per cent debenture, issued at 97, 
has risen to 100. Crompton Parkinson 
were also in favour, rising to 12s 9d 
with shares changing hands up to 13s, 
and Reyrolle gained half-a-crown to 
93s 9d. Simon-Carves at 31s 3d and 
Babcock & Wilcox at 51s 3d were 
prominent in the heavy engineering 
section. Demand persisted for Lanca- 
shire Dynamo, which rose 2s 6d to 
46s 3d, and there was an improvement 
of the same amount in Chloride 
Electrical Storage. 


Good Features 

The remarkable rise in the price of 
Vactric shares continued to the extent 
of another 3s, to 37s 6d, while there 
was continued support also for Thorn 
Electrical, which put on §s 9d to 36s 3d, 
and for Ward & Goldstone, up to 
37s 6d. Among domestic equipment 
shares, Hoover and Morphy-Richards 
moved up well to 64s and 20s respec- 
tively in advance of the dividend 
declarations. Bulpitts, Berry’s Electric 
and Burco were all better, and British 
Vacuum Cleaner were again buoyant 
at 7s: the price has risen from §s 3d, 
during the course of this month, on 
the strength of the annual results and 
the increase in the dividend. Rumours 
continued to circulate around the group 
of cable shares and maintained actively 
in Enfield Cables, Enfield Rolling Mills, 
Johnson & Phillips and others. Par- 


ticulars of the Electronic Trust have 
been advertised as a preliminary to the 
marketing of the shares. 


Metal Industries 
The £1 shares of Metal Industries 
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improved to 43s 6d after the company’s 
announcement, in connection with the 
offer to Avo shareholders, that they 
expect to maintain the dividend for 
the current year at the same total of 
14 per cent as before. Accounts are 


Price Changes in 








Week’s Dividend 1958 
Middle Rise =——+~——_ as a 
Company or Board Nom. price Pre- Last Yield®, High- Low- 
Value 23rd Feb. Fall vious est est 

Gilt-edged Stocks Be. 
Brit. Elec. 1968/73 ; . 100 80 3 3 315 0 77 72 
Brit. Elec. 1974/77 _ . 100 76 3 3 3190 734 68) 
Brit. Elec. 1976/79 ; 100 80} 3} 34 470 784 72 
Brit. Elec. 1974/79 100 88}x.d. 4) 4) 416 0 87} 82} 

Overseas Electric Supply 
Calcutta Elec. . : fi 17/- +1/- 68t 7t 145 0 17/6 15/- 
East African Power ws <i 22/- 73 8 756 23/- 17/6 
Nigerian Elec. ... F fi 15/- 10 10 369 17/- 12/6 
Perak Hydro-Elec. a — 14/- +6d 124 10 145 6 15/6 13/6 

Electrical Shares 
Aberdare Holding: inp —- 16/- +34 17} 17} 5 96 s/o 9/9 
Aerialite ... ‘ . ae 8/6 +34 54 54 670 8/6 s/l 
Allen, W. H. , — 43/9 10 i 5 06 43/9 32/9 
Anglo-Portuguese Tel. él 28/3 ~ 6d 8 9 676 29/3 19/9 
Aron Elec. Ord. fi 60/- —1/3 1S 15 500 61/3 53/- 
Assoc. Elec. Ord. . a] 55/- 15 15 $90 58/9 46/6 
Automatic Tel. & El. fi 80/- 17 17 450 75/- 57/- 
Babcock & Wilcox : » & 51/3 +2/6 5 13t ee 54/6 49 
Bakelite . ds 10/- 22/9 1S 5 61 9 23/- 17/6 
Baldwin, H. J. a - ap 2/6 20 20 -- 3/9 2/6 
Berry's Electric ... 5/- 11/6 + 6d 10 10 470 11/3 5/9 
Bowthorpe Holdings. . fp 12/3 +3d 37} 25* 419 Wg 6/6 
British Elec. Traction: 

Def. Ord.“ A” F on ae ae —2j- 2 25 369 40/- 19/6 
B.1. Callender’s . 48/- 12} 124 a: ¢ 4 52/- 38/9 
B.1. Callender’s 6%, Pref. ~~ i 20/- 6 6 600 20/3 19/- 
British Thermostat . “ae 38/- 235 30 390 36/3 19/9 
British Vac. Cleaner 5/- 7/- +9d 10 74° 5 73 4/6 2/3 
Brook Motors 10/- 51/3 +13 2 244* 414 0 45/- 27/9 
Bulgin, A. F. \/- 7/6 +6d 40 45 600 7/- 4/7 
Bulpitts 5/- II/- +6d “= 124f 513 9 i1/- 7/3 
Burco Dean 5/- 12/9 +34 224 16* 65 6 12/6 79 
Cable & Wireless: 

Ord. 5/- 13/3 +9d 10 10* 315 6 13/- 8/- 
4% Loan P 100 94) 4 4 449 94) 89 
Chloride El. Storage “ A” él 70/- +2/6 I} 17} 500 68/9 55/6 
Clarke Chapman in 4) 61/- —1 27} 13}* 410 3 72/6 55/- 
Cole, E. K.... 5/- 19/3 +6d 17} 17} 4110 18/- 15/3 
Contactor Switchgear 5/- 12/6 20 14° $12 0 13/- 9/- 
Cossor, A. C. 5/- 7/6 24 Nil Nil 79 4/4 
Crabtree . “ 10/- 29/3 34 20 20 616 9 32/- 24/4 
Crompton Parkinson 5/- 12/9 +3d 16 12* 414 0 13/9 8/3 
Davis & Timmins ... 5/- 15/- 22} 18 600 16/3 10/3 
De La Rue 10/- 32/- —6d 35 i7}* 5 96 34/- 20/9 
Decca “A” 4/- 37/- —1/9 43} 50 580 37/6 21/3 
Desoutter 5/- 19/9 32} isz* 415 0 19/3 13/6 
Dewhurst 2/- 7/6 20 20 5 69 9/3 6/9 
Dictograph Tel. 2/- 7/6 20 20 569 7/3 4/7 
Dubilier Condenser \/- 3/6 30 20* 514 3 4/3 3/1 
Duport 5/- 10/6 25 124° 519 0 10/9 79 
E.M.1. ia 10/- 56/9 15 20*} 310 6 52/6 20/9 
Electrical Components ... 5/- 11/6 125 124 589 10/9 7/- 
Elec. Construction fi 28/9 8} 8} 518 3 28/9 21/- 
Elliott-Automation 5/- 17/6 = lot 217 3 19/9 11/6 
Enfield Cable Ord. fi 19/6 —6d Nil 24 211 3 \8/9 10/9 
English Electric ... be fi 63/9 +1/3 14 14 479 60/- 44/- 
English Electric 3]% Pref. fl 12/6 3} 3} 600 12/6 Wye 
Ericsson Tel. 5/- 26/9 +6d 22+ 12*t aH 3 26/3 17/6 
Ever Ready 5/- 26/3 + 6d 37} 20* 316 3 22/3 13/9 
Falk Stadelmann ... fi 48/- +3/- 17} 1S 650 46/3 35/- 





The above quotations are based upon middle prices in the Stock Exchange Daily Official List. 
* Afcer scrip issue. 


+ Free of income tax. 


} Dividend indicated. 
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made up to the end of March and the 
results appeared last time in July. 
During the past year the company sold 
its holding of £1} million British 
Oxygen ordinary stock to its own 
shareholders and obtained funds in 


that way for pursuing the policy of 
expanding the interests of the group 
where suitable opportunities present 
themselves. In September the com- 
pany acquired Towler Brothers for 
£800,000 and is now to make an offer 


Electrical Investments 





Week’s Dividend 1958 
Middle Rise Gelinas > 
Company or Board Nom. price Pre- Last Yield %, High- Low- 


Value 23rd Feb. Fall 


vious est est 





Electrical Shares—continued . 3.2 

G.E.C. _ 32/6 12} 10 630 40/- 29/3 
G.E.C. 63% Pref. ... a) 21/- 6} 6} 639 21/6 20/3 
General Cables > 5/- 8/9 24 1S Bil 6 Wes 8/3 
Greenwood & Batley 3 . fl 79/6 17} 20 509 57/6 45/- 
Hackbridge Holdings . —— " 15/3 20 20 6ii 3 15/3 7/6 
Hackbridge & Hewittic > 15/- —3d 20 20 613 3 14/6 9/7 
Head Wrightson ... ; ae 26/- 223 17}* Re 26/- 16/9 
Heatrae ‘ . af 9/- 1S 20 490 7/9 4/- 
Holophane 5/- 15/9 37} 224° i oe 15/6 12/6 
Hoover - 5/- 64/- +2/- 50 50 318 3 58/6 31/- 
LCL. : . 35/6 +9d 10 12 410 3* 37/6 23/9 
Intl. Combustion 5/- 33/9 25 30t ee 28/3 19/3 
intl. Computers & T. . & 69/3 +19 — 8t 263 oo — 

Johnson & Phillips sad a & 24/6 —I/- 10 5 419 25/- 15/- 
Lancashire Dynamo : , él 46/3 +2/6 I iT 415 0 45/- 28/6 
Laurence Scott . 5/- 17/3 15 1S 470 16/9 12/6 
Lister, R. A. ‘ — 39/- +2/- 10 12} 68 3 34/6 23/- 
London Elec. Wire . fl 70/- 124 12} — 72/- 39/6 
Lucas,J. . es a fi 45/3 7 10} 48 45/- 27/9 
Marconi Marine a . a 42/6 -—3/9 10 10 414 3 40/- 29/- 
Marryat & Scott ... ; 2/- 9/- 35 37} 433 8/9 5/3 
Mather & Platt... P él 44/6 —3/9 IS 12* -- 50/6 29/6 
Metal Industries él 43/6 +1/6 9 14 689 44/- 22/9 
Midland Elec. Mfg. es p fi 42/6 12} 10*t 414 3 41/3 26/6 
Morphy-Richards - 4/- 20/- +1/3 20 20 400 20/- 14/6 
Murex ost = a] 45/- +i/- 2 17} 715 6 59/3 46/9 
Newman Ind. _ ose ae 2/9 10 10 756 2/9 2/3 
Oldham & Son . 1/- 2/6 17} 174 700 3/- 2/3 
Parsons, C. A. . él 51/9 + 6d 8h 7i* 218 0 55/- 43/- 
Plessey - 10/- 72/6 30 30 429 72/6 55/- 
Pye ; , 5/- 16/6 +9d 124 125 315 9 17/- 10/- 
Pyrotenax mn , ‘ 5/- 35/6 -- 27it 317 6 37/- 27/6 
Reliance Clifton 5/- 18/6 —I/- 134 iS 410 19/9 9/- 
Reyrolle fl 93/9 +2/6 17} 17} 3149 93/9 73/6 
Rheostatic 4/- 8/9 124 124 514 3 8/6 6/- 
Richardsons Westgarth 10/- 14/9 16% 84* 513 0 is/9 13/- 
Scottish Cables 4/- 15/3 273 27} 4 4 0 12/3 7/- 
Simon-Carves 5/- 31/3 +19 2 25 400 31/3 22/6 
Smith (England), S. 4/- 12/3 20 124*t a 12/3 7/- 
Southern Areas ; él 12/9 7 Nil Nil 13/9 9/3 
Strand Elec. S/- 8/9 15 15 Bil 6 9/3 4/9 
Sturtevant : os 18/- +9d 1St 1St 750 19/6 14/9 
Sun Elec. — 70/6 +1f- 25 25 i 60/6 47/3 
Switchgear & Cowans S/- ue 25 224 41s 9 99 4/6 
Taylor Tunnicliff 5/- 18/3 15 17} 416 0 18/3 W/9 
T.C.C. 10/- 39/- 25 25 68 3 38/6 32/6 
Telephone Mfg. 5/- 5/3 10 10 910 6 5/9 4/3 
Telephone Rentals 5/- 13/- 124 12451* 416 3 14/6 9/9 
Thompson (John) 5/- 23/9 25 25 Se 2 27/- 23/- 
Thorn Elec. ‘ 5/- 36/3 +5/9 17h 17} 283 25/- 17/- 
Thorneycroft ao & 21/3 125 7 - 6-@ 30/9 21/- 
Tube Investments fi 8/9 + 6d 15 17} eg... 81/3 48/3 
Vactric i 2 =e 25 369 - 

Veritys 5/- 2/6 12} 23 — 6/9 5/3 
Walsall Conduits . = 7/9 20 224 . 6.4 18/3 It/- 
Ward & Goldstone S/- 37/6 +6d 40 25* 369 37/- 23/6 
Watford . 2/- 8/- 25 25 5 0 oOo 8/- 4/- 
Westinghouse : » =e 43/9 +2/6 10 10 411 6 45/- 32/3 
West, Allen 5/- 12/6 +6d 15 124° 413 3¢ 13/3 7/9 
Wolf Electric ‘ ‘ 5/- 8/3 20 10* 613 9/- 6/9 
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to Avo shareholders of 10s per share 
or of one Metal Industries share in 
exchange for every four Avo 2s shares. 
The price of the latter was lifted to 
10s 10$d in correspondence with the 
rise in the Metal Industries quotation. 


Westinghouse Brake Prospects 

Since the company’s annual meeting 
there has been an improvement to 
43s 9d in Westinghouse Brake & 
Signal {1 shares, which had previously 
been on the dull side as a result of the 
slight contraction of trading profits 
shown in the accounts for 1957-58. 
Trading in this period was affected by 
some unforeseeable circumstances, said 
the chairman in his review. He 
expected results for the present year 
to be at least maintained, and would be 
disappointed if they did not show some 
improvement. On the maintained 
dividend of 10 per cent, which is 
covered twice by the net distributable 
surplus, the shares offer a return of a 
fraction over 4} per cent. 


Falk, Stadelmann 


There was a sharp improvement in 
the price of Falk, Stadelmann {1 
shares to 47s 6d after the announcement 
of two proposed issues, one of which 
is to be a free 50 per cent scrip distri- 
bution out of reserves, and the other 
an offer of new shares for cash on a 
one-for-three basis at a price of 20s 6d. 
Regarding dividend prospects on the 
increased capital, the directors an- 
ticipate a total of 10 per cent on the 
existing shares and the free issue, and 
of 7} per cent on the shares issued 
for cash. The 15 per cent dividend 
paid for 1957-58 would have been 
equivalent to IO per cent on capital 
increased to the extent of the proposed 
scrip issue. 


Company News 


Latest dividend declarations and 
profit announcements covering 1958 
have had mixed receptions. A drop 
of 3s 9d, to 44s 6d, in Mather & Platt 
£1 shares reflected news of the 30 per 
cent contraction in this group’s con- 
solidated trading profit. A final divi- 
dend of 8 per cent, payable on capital 
increased by a scrip issue, brings the 
total to 12 per cent, compared with 
the 15 per cent paid for the previous 
year on smaller capital. Clarke 
Chapman’s trading surplus was reduced 
in the same proportion. Dividend 
policy has been very conservative in 
recent years, so that there is still three- 
fold cover for the ordinary dividend 
of 13} per cent, the same effectively 
as last year’s, allowing for the 100 per 
cent scrip issue. On these shares the 
yield is 44 per cent. 





Television Society Exhibition 


The annual exhibition of the Tele- 
vision Society will be held from 3rd 
to 5th March at the Royal Hotel, 
Woburn Place, London, W.C.1. 





Falk, Stadelmann & Co., Ltd., are 
making scrip and “rights” issues. It 
is proposed to capitalise £317,625 of 
reserves in a one-for-two scrip issue, 
and also to make a “rights ” issue of 
211,750 £1 ordinary shares at 20s 6d 
each on a basis of one-for-three. On 
the present ordinary shares and the 
317,625 from the scrip issue, the direc- 
tors expect that the dividend for the 
year to 31st March next will be 10 per 
‘ cent (5 per cent in June and § per cent 
in November). With regard to the 
211,750 shares for cash, they expect to 
recommend a 2} per cent interim 
dividend in June and a final dividend 
of 5 per cent in November. An extra- 
ordinary meeting will be held on 13th 
March. 

The British Aluminium Co., Ltd., 
has announced that the dividend of 
134 per cent conditionally proposed by 
the board in respect of 1958 has been 
declared as a further interim payment. 
Stockholders who accepted the Tube 
Investments offer will receive this 
payment on 1st May. It is not 
intended to declare any final ordinary 
dividend in respect of 1958, and it is 
emphasised that the present payment 
should not be taken as an indication 
of the probable future level of ordinary 
dividends. 


Rediffusion, Ltd., is making an issue 
of 2,864,831 5s ordinary shares at 29s 
each in the ratio of one for every six 
held. The issue will raise £4,100,000 
and will be used to finance the 
development of wired television ser- 
vices. The new shares will not rank 
for dividend in respect of the year 
ending 31st March next. 


Mather & Platt, Ltd., report con- 
solidated trading profits for 1958 of 
£1,435,344, as compared with 
£2,054,423 for the preceding year, and 
after providing £727,240 for taxation, 
the net profit is £712,022 (against 
£1,063,959). General reserve receives 
£354,575 and £1,451 is retained in 
subsidiaries. It is proposed to pay a 
final dividend of 8 per cent on capital 
increased by a one-for-two scrip issue, 
making 12 per cent for the year. The 
total for the previous year on the 
smaller capital was 15 per cent. The 
balance carried forward is £149,315 
(against £118,461 brought in). 

International Combustion Africa, 
Ltd.—The profits for the year to 30th 
September last amount to £473,076, as 
compared with £344,293, and after 
providing £142,308 for taxation, the 
net profit is £330,768 (against 
£241,700). Transfers in connection 
with the announced preference capital 
redemption amount to £172,500, and 
general reserve receives £100,000. The 
dividend for the year is maintained at 
50 per cent by a final payment of 30 
per cent, and in addition a bonus of 
IO per cent is paid to mark the tenth 
anniversary since the company was 
made public. The balance carried 


REPORTS and DIVIDENDS. 


forward is £15,824 (against £82,423 
brought in). 

Sir George Usher (chairman) states 
that although the greatly increased 
profit can be attributed in some degree 
to the extension of activities into new 
spheres of business, by far the larger 
part of the increase arose from the 
closure of several long-term contracts 
within the year. Year-end orders 
showed a considerable increase on 
those at the end of 1956-57, and 
although competition was much keener, 
the company had a fair share of the 
business offering. 


The British Oxygen Co., Ltd, 
reports group profits of £11,319,153 
for the year ended 30th September last, 
as compared with {9,181,548 for 
1956-57, and after deducting £3,890,438 
for taxation and £4,094,653 for 
depreciation, the net. balance is 
£3,334,062 (against £2,748,986), of 
which £2,876,208 (£2,440,245) is avail- 
able to the parent company. A sum 
of £754,846 is retained in subsidiary 


companies and £750,000 is placed to. 


general reserve. It is proposed to pay 
a final dividend of 6 per cent, again 
making 10 per cent for the year, and 
in addition to pay a special interim 
dividend of 2 per cent for the current 
year for profit tax reasons. 


Clarke, Chapman & Co., Ltd, 
report a trading profit for 1958 of 
£1,041,208. This compares with 


£1,475,999 for 1957. After meeting all 
charges, including taxation of £386,019 
and subsidiary development expenses 
of £2,000, there is a net balance of 
£371,775 (against £555,641). It is pro- 
posed to pay a dividend for the year 
of 133 per cent on capital doubled by 
a free scrip issue. For the previous 
year the distribution on the smaller 
capital was 27} per cent. 

George Cohen 600 Group, Ltd.—In 
declaring an unchanged interim divi- 
dend of 43 per cent, Mr. C. M. Cohen 
(chairman) states that profits are 
running at a substantially lower level 
as compared with last year. The fall 
in the demand for capital plant of the 
type manufactured by the group and 
reduced requirements for steel have 
adversely affected the current year’s 
trading. The directors are unable at 
this stage to forecast the final dividend. 
Last year it was 7} per cent. 


Direct Spanish Telegraph Co., Ltd. 
—The net earnings for 1958, after 
deducting £5,250 for taxation, are 
£7,262, as compared with £6,487 for 
1957. General reserve receives £3,000 
and the dividend for the year is 10 per 
cent (against 8 per cent). 

Metal Industries, Ltd., announces 
that unless unforeseen circumstances 
arise, it will recommend a final divi- 
dend of 10 per cent for the year ending 
31st March next, maintaining the 
distribution for the year at 14 per cent. 
Shareholders in Avo, Ltd., who accept 
Metal Industries’ offer will receive no 
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further dividend on their Avo shares 
but the new Metal Industries shares 
to be issued will rank for any final 
dividend paid in respect of the current 
year. 


The Sterling Cable Co., Ltd., is pay- 
ing an interim dividend of 74 per cent 
(unchanged) 


Bankruptcies 


J. I. Bowen, 7, Broomfield, Harlow, Essex, 
electronic instrument maker.—Public examin- 
ation 22nd April at the Shire Hall, Hertford. 


G. R. Overton, Rockland All Saints, Attle- 
borough, Norfolk, radio and electrical engi- 
neer.—Public examination 16th March. at the 
Shire Hall, Norwich. 

E, V. Williams, 5, Clevedon Passage, Stoke 
Newington, London, N.16,  electrician.— 
Application for discharge to be heard on toth 
March at Bankruptcy Buildings, Carey Street, 
London, W.C.2. 

L. G. Archer, a partner in Paramount 
Vacuums & Electrics, 193, Plashet Road, 
Plaistow, London, E.13, electrical dealers.— 
Receiving order made 11th February on a 
creditor’s petition. 

A. R. Hunt, trading as Hunt Brothers at 68, 
Thornaby Road, Thornaby-on-Tees, radio 
and electrical engineer.—Last day for receiv- 
ing proofs for dividend 5th March. Trustee, 
Mr. R. B. Howard, 4, Bridge Road, Stockton- 
on-Tees, Official Receiver. 

N. H. Green, 66, London Road, Coalville, 
Leics., electrician.—Supplemental dividend of 
5d in the £, payable at the Official Receiver’s 
i 27, Regent Street, Park Row, Notting- 

m. 


TRADE MARKS 


APPLICATIONS have been made for the 
registration of the following trade marks. 
Objections may be entered up to 11th March: 

BICC. No. 783,637. Class 1. Soldering 
fluxes.—British Insulated Callender’s Cables, 
Ltd., Norfolk House, Norfolk Street, Lon- 
don, W.C.2. 

Vesta. No. 765,733. Class 9. Electric 
torch batteries.—Universal Distributing Co., 
rex 66-68, Great Eastern Street, London, 

.C.2. 


Amot. No. B766,915. Class 9. Thermo- 
stats, and valves (not parts of machines) and 
switches, all automatically operated by 
pressure or by thermostats.—Amot Controls 
Corporation, Richmond, Calif. Address for 
service, c/o Marks & Clerk, 57-58, Lincoln’s 
Inn Fields, London, W.C.2. 

Adacs. No. 771,925. Class 9. Electrical and 
electronic apparatus for giving visual indica- 
tion of the accuracy of operation of industrial 
machinery and apparatus and audible or visual 
warning of failures.—Industrial Nucleonics 
Corporation, Ohio. Address for service, c/o 
Boult, Wade & Tennant, 112, Hatton Garden, 
London, E.C.1. 

Executone. No. 781,265. Class 9. Inter- 
communication installations.—Executone Inc., 
New York. Address for service, c/o 
Elkington & Fife, Bank Chambers, 329, High 
Holborn, London, W.C.1. 

Exide-Ironclad. No. 782,997. Class 9. 
Electric accumulators and parts.—Chloride 
Electrical Storage Co., Ltd., 50, Grosvenor 
Gardens, London, S.W.1. 

Diva. No. 783,339. Class 9. Conduit 
material, switches, conductors, connectors and 
junction boxes, and insulated electric wire 
and cable.—D.I.V.A. Electric Systems, Ltd., 
1, Adelaide Street, Strand, London, W.C.2. 

Syncurity. No. 783,718. Class 9. Elec- 
trical checking (supervision) apparatus.— 
Sound Diffusion (Sales), Ltd., Duracraft 
Works, Portslade, Sussex. 

Dinette. No. 782,995. Class tt. 
Refrigerators, gas and electric cooking appar- 
atus, and parts.—Dinette, Ltd., 97 and 99, 
Park Street, London, W.1. 
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ELECTRICAL COMMERCIAL TRAVELLERS 


THERE were nearly 600 members and 
guests present at the annual luncheon 
of the Electrical Trades’ Commercial 
Travellers’ Association held last Friday 
at the Connaught Rooms, London. Mr. 
S. E. R. Barker (chairman) presided 
and the guests included many promi- 
nent men in the industry. The objects 
of the Association are mainly charitable, 
and the speeches therefore were largely 
concerned with appeals for its charities. 

Sir Wavell Wakefield, M.P., in pro- 
posing the toast of the Association, said 
that some might ask, in these days of 
the Welfare State, what was the need 
for such a charitable organisation. The 
State could make general provision, but 
there were exceptional circumstances 
which could not be covered by it, and 
such organisations provided valuable 
help in such cases. They depended, 
however, on members putting back 
into them something of what they re- 
ceived, and it was the members who 
were responsible for the success or 
otherwise of such organisations as the 
E.T.C.T.A. 

Mr. W. J. Bird (a director of the 
G.E.C.), who is this year’s president of 
the Association, in responding, re- 


Left to right : Mr. W. 
J. Bird (president), 
Sir Wavell Wakefield, 
Mr. C. R. King and 
Mr. S. E. R. Barker 
(chairman), at the 
annual luncheon of 
the Electrical Trades’ 
Commercial Travel- 
lers’ Association 


ferred to Sir Wavell’s interests in the 
electrical industry and mentioned his 
presidency of the Electric Vehicle 
Association. He also referred to the 
long line of distinguished men who had 
preceded him in the office of president 
and his appreciation of the honour 
accorded him. The luncheon was his 
first major engagement for the Associa- 
tion, but he and Mr. Barker “ were 
going on tour” shortly to visit the 
branches in Manchester and Birming- 
ham. He made a strong appeal for the 
charities of the Association (the Elec- 
trical Industries Benevolent Association 
and the Royal Commercial Travellers’ 
Schools). He said that for many years 
the appeal had been made by the late 
Mr. S. Johnson, and he paid tribute to 
the great work he had done in these 
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worthy causes. It had been decided to 
launch a Sam Johnson Memorial Fund. 

Mr. Barker proposed the toast to the 
guests, and Mr. C. R. King (deputy- 
chairman, C.E.G.B.), in responding, as 
vice-president of the E.I.B.A., sup- 
ported Mr. Bird in his appeal. The 
E.I.B.A. needed £53,000 to £54,000 a 
year. He referred to himself as a 
“fellow traveller” as in the 1920’s the 
selling of electricity was no easy matter. 
Today it sold itself; the job of the 
members of the E.T.C.T.A. was to sell 
the appliances. He hoped the Associa- 
tion would have a flourishing career and 
that its membership would continue to 
increase. 

A collection made during the 
luncheon on behalf of the Association’s 
charities raised £152 12s. 


Steel Plant Modernisation 


THE annealing plant in the steel 
department of Kayser Ellison & Co., 
Ltd., Sheffield, is now housed in two 
new bays covering an area of approxi- 
mately 8,000 sq ft. Four gas-fired 
furnaces, each of 6 tons capacity, are 
installed in the first bay, controlled for 
temperature and internal pressure by 
Honeywell-Brown equipment. Five 
thermocouples are situated in the roof 
of each furnace, three being taken to 
a strip chart recorder and two to 
control systems regulating the gas and 
air input to a predetermined tempera- 


ture cycle. Ventilation and fume 
extraction is effected by a number of 
48in and 36in diameter fan assisted 
ventilators. 

The second bay of the building is 
equipped with a 10 ton Herbert ‘Morris 
overhead electric crane. Approxi- 
mately 50 per cent of the roof area is 
of glass to provide a high level of 
illumination and this level is main- 
tained by Holophane high bay heavy 
duty industrial units each arranged 
for use with 1,000 W g.e.s. lamps. 

In the wire department six vertical 


Right : A charge being lowered into one of the wire department’s annealing furnaces 


Below : The four annealing furnaces in the new building 


pit type gas-fired furnaces have been 
installed for annealing drawn wire and 
wire rods over a temperature range of 
600 to 850 deg C. Each furnace will 
take a charge of 2ft 6in diameter coils 
stacked 6ft high. Honeywell-Brown 
automatic temperature control and 
recording equipment has again been 
fitted. 
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NEW PATENTS 
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Electrical Specifications Recently Published 





The numbers under which the specifications will be printed and abridged are given in parentheses. 


Copies of any specification (3s 6d 
W.C.2 


each including postage) will be obtainable from the Patent Office, 25, Southampton Buildings, London, 


1954 

19439. Standard Telephones & Cables, 
Ltd.—Electromagnetic relays. 1st July, 1955. 
(809431.) 

20332. Carpenter, R. E. H.—Polarised 
electromagnetic relays and like devices. 6th 
July, 1955. (Cognate application 25685, 3rd 
September, 1954.) (809441.) 24971. Electro- 
magnetic relays and other devices having 
angularly movable members. 19th August, 


1955. (809442.) 

33435. Mullard Radio Valve Co., Ltd.— 
Television systems. 13th February, 1956. 
(809595.) 

1955 
5284. Heraeus, G.m.b.H., W. C.—Vacuum 


melting of high-melting metals and alloys by 
means of an electric arc. 22nd February, 
1955. (809444.) 

6530. Standard-Thomson Corporation.— 
Mechanical energy transducers particularly 
for converting a pressure change into a linear 
movement. 4th March, 1955. (809455.) 

12109. Plessey Co., Ltd.—Dielectrics. 
6th July, 1956. (809440.) 


16032. General Electric Co.—P-n junction 
semiconductor units. 3rd June, 1955. 
(809330.) 

18358. General Electric Co.—Signal 
modifying apparatus. 24th June, 1955. 
(809506.) 


22866. Mullard Radio Valve Co., Ltd.— 
Wave guides for the transmission of high- 
frequency polarised electromagnetic waves. 
8th August, 1955. (809365.) 

23011. Standard Telephones & Cables, 
Ltd.—Electromagnetic relays. toth August, 
1955. (809432.) 

26629. Soc. d’Electronique et d’Auto- 
matisme.—Electric digital computers. 16th 
September, 1955. (809507.) 

26737. General Electric Co., Ltd.— 
Remote control systems. 18th September, 
1956. (809415.) 

27743. Telephone Manufacturing Co., 
Ltd.—Electromagnetic switches. 31st Decem- 
ber, 1956. (Addition to 781851.) (809457.) 

31741. Northrop Aircraft, Inc.—Multi- 
contact, impulse driven, selector switch. 7th 
November, 1955. (809512.) 

32475. Standard Telephones & Cables, 
Ltd.—Armature assembly unit for electro- 
magnetic relays. (809433.) 32476. Contact 
springs for electromagnetic relays. (809434.) 
32477. Electrical plug and socket as 
devices. (809435.) 32478. Electrical plug- 
receiving jacks. (809436.) 32479. ec- 
trical spring blade contact carrying member. 


(809437.) 32480. Electromagnetic relays. 
All rst July, 1955, and divided out of 
809431. (809438.) 


34554. Westinghouse pate & Signal Co., 
Ltd., and Walker, A. H. B.—Metal rectifiers. 
2oth November, 1956. (809418.) 

34555. Westinghouse Brake & Signal Co., 
Ltd., Peter, L. H., and Walker, A. H. B.— 
Metal rectifier setembiy. 14th November, 
1956. (809366 

35481. edl Telephone Supply Cor- 
poration. —Terminal construction for variable 
resistors. 9th December, 1955. (809419.) 
35615. Variable resistor and switch com- 


bination. 12th December, 1955. (809420.) 

36317. Morle, C. W. (Philco Corporation). 
—Colour television apparatus. 19th Decem- 
ber, 1955. (809334.-) 

37273. Elektro-Mechanik G.m.b.H.— 
Electric drive for machines. 29th December, 
1955. (809459.) 

1956 


Belling & Lee, Ltd.—Devices for 
16th November, 1956. 


1197. 
supporting cables. 


(809338.) 


1626. Carr Fastener Co., Ltd.—Electrical 
plug or socket connectors. 4th January, 1957. 
(809546.) 

4028. Standard Telephones & Cables, 
Ltd.—Automatic telecommunication exchange 
equipment. 9th February, 1956. (809605.) 

6859. Ayres, L. P.—Electrically heated 
dispensing devices. 5th June, 1957. (809422.) 

7810. Western Electric Co., Inc.— 
Methods of treating semiconductor bodies. 
13th March, 1956. (809641.) 7811. Semi- 
conductor devices and methods of making 
them. 13th March, 1956. (809642.) 

9148. Standard Telephones & Cables, 
Ltd.—Toroidal-winding machine. 22nd 
March, 1957. (809370.) 

9796. National Research Development 
Corporation.—Electron discharge devices. 
21st March, 1957. (809607.) 

14706. Standard Telephones & Cables, 
Ltd.—Microwave lines and high Q filters. 
11th May, 1956. (809482.) 


15410. Algemene Kunstzijde Unie N.V. 
—Electric driving systems. 17th May, 1956. 
(809374.) 

15575. Sperry Gyroscope Co., Ltd.—. 
Stepped waveform generator. 17th May, 
1957. (809375.) 

17805. Jackson Electric Stove Co., Ltd. 
—Cooking ovens. 7th June, 1957. (809426.) 

18004. Varian Associates.—Means and 


apparatus for the homogeneity of magnetic 
fields. 11th June, 1956. (809376.) 

18258. Western Electric Co., Inc.— 
Methods of making semiconductor devices. 
13th June, 1956. (809643.) 

18316. Sylvania Electric Products, Inc.— 
Exhaust head for lamp making machines. 
13th June, 1956. (809557-.) 

21800. Standard Telephones 
Ltd.—Electron discharge device. 
1956. (809668.) 

21977. Sperry Rand Corporation.—Elec- 
trical networks operating as buffers and gates. 
16th July, 1956. (809669.) 

22561. Mullard Radio Valve Co., Ltd.— 
Automatic gain control circuit arrangements 
for television receivers, 20th July, 1956. 
(809377.) 

23934. Decca Record Co., Ltd.—Radio 
direction indicating systems. 31st July, 1957. 


& Cables, 
13th July, 


(809615.) 

25262. Deyrail, C.—Prefabricated elec- 
trical installation. 17th August, 1956. 
(809563.) 

26317. Thorn Electrical Industries, Ltd. 


—Combined electro-luminescent and photo- 


conductive devices. Ist August, 1957. 
(809380.) 

26543. Siemens Edison Swan, Ltd.— 
Automatic telephone and like selective 
systems. 21st August, 1957. (809428.) 

26576. Hughes Aircraft Co.—Fused 


junction semiconductor devices and method of 
making same. 30th August, 1956. (809521.) 
29164. Bendix Aviation Corporation.— 


Digital electric shaft position indicator. 24th 
September, 1956. (809343.) 
29890. Askania-Werke A.G.—Photo- 


electric device suitable for use with geodetic 
and astronomical instruments. 1st October, 


1956. (809449.) 
30483. General Electric Co., Ltd., and 
Farnsworth, J.—Manufacture of electric 


capacitors. 3rd October, 1957. (809381.) 


32541. Sheffield Corporation.—Pressure 
operated electric switch unit. 25th October, 
1956. (809383.) 


35319. Texas Instruments, Inc.—Tran- 
sistor amplifier circuits. 19th November, 


1956. (809476.) 


Inc.— 
29th 


36502. Western Electric Co., 
Manufacture of semiconductor bodies. 
November, 1956. (809644.) 

36872. Philips Electrical Industries, Ltd. 
—Circuit arrangements for radiation sup- 
pression. 3rd December, 1956. (809386.) 

37483. Standard Telephones & Cables, 
Ltd.—Arrangements for the transmission of 
signals in shaft windings between a stationary 
point and the cage. 7th December, 1956. 
(Addition to 808541.) (809524.) 

38232. Amp, Inc.—Electrical connector. 
14th December, 1956. (809572.) 


1957 


183. Svenska Aktiebolaget Gasaccumu- 


lator.—Electrical signal light systems. 2nd 
January, 1957. (809574.) 

2065. Bosch Ges., R.—Electrical voltage 
regulating equipment. 21st January, 1957. 
(809388.) 

2767. Philips Electrical Industries, Ltd.— 


Limiting circuits employing transistors. 25th 
January, 1957. (809390.) 

2869. Signal-Stat Corporation.—Ther- 
mally actuated electric flashers. 25th January, 
1957. (809391.) 

4201. Allmanna Svenska Elektriska A.B. 
—D.c. generators with two or more external 
circuits substantially independent of one 
another. 7th February, 1957. (809577.) 

8235. Bauer, R. E.—Layer built electric 
dry battery. 13th March, 1957. (809634.) 

10312. Soc. d’Etudes et d’Applications 
Industrielles Commerciales et Immobilieres, 
Inter-Technique.—Electric power supply 
device for automatic electromagnetic motor 
vehicle clutches. 29th March, 1957. (809490.) 

10348. Standard Telephones & Cables, 
Ltd. (International Telephone & Telegraph 
Corporation).—Time delay circuit. 29th 
March, 1957. (809580.) 

11799. Sylvania Electric Products, Inc.— 


High dielectric constant glass. roth April, 
1957. (809099.) 
12717. Standard Telephones & Cables, 


Ltd.—Television signal synchronising pulse 
separator. 18th April, 1957. (809396.) 

14587. Square D Co.—Electromagnetic 
relay. 8th May, 1957. (809227.) 

15740. Westinghouse Electric Inter- 
national Co.—Automatic reclosing electric 
circuit interrupters. 17th May, 1957. (809187.) 

20481. Standard Telephones & Cables, 
Ltd.—Temperature-compensated d.c. ampli- 
fier. 28th June, 1957. (809214.) 

24589. Mullard, Ltd.—Circuit arrange- 
ments employing transistors. 2nd August, 
1957. (809401.) 

26280. Philips Gloeilampenfabrieken N.V. 


—Steam smoo irons. 20th August, 
1957. (809402.) ; 
26986. Svenska Flakfabriken A.B.— 


Collecting electrode for electrofilters. 
August, 1957. (809403.) 

32507. National Lead Co.—Method for 
manufacture of dry-charged electric battery 
plates. 17th October, 1957. (809640.) 


27th 





Birmingham Engineering Centre 

A new class of membership has 
recently been created by the Engineer- 
ing Centre, Birmingham. For a fee 
of 10 gns per year British engineering 
firms can become associate exhibitors. 
This will enable them to actively 
participate in the benefits of the 
Centre’s information service and other 
amenities. 
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NEXT WEEK'S EVENTS 





Organisers of electrical functions are advised to make use of the “ Electrical Review” clearing house, Room 221, Dorset House, 
Stamford Street, London, S.E.1, to ascertain that proposed dates for their functions do not clash with others already arranged. 


MONDAY, 2nd MARCH 

Birmingham.—College of Technology, 
Gosta Green, 6 p.m. LE.E. South Midland 
Centre and Graduate and Student Section. 
Brains Trust on “The European Common 
Market and its Effects on the Electrical Engi- 
neering Industry.” 

Bolton.—Railway Hotel, Trinity Street, 
7.45 p.m. A.S.E.E. Bolton Branch. “ Minia- 
ture Circuit-Breakers,” by J. A. Robbins. 

Cambridge.—Cavendish Laboratory, 8 p.m. 
LE.E. East Anglian Sub-Centre. “The 
Recognition of Moving Vehicles by Electronic 
Means,” by T. S. Pick and A. Readman. 

Chatham.— Medway College of Technology, 
7 p.m. LE.E. District meeting. “ Domestic 
High-Fidelity Reproduction,” by J. Moir. 

Iiford.—Angel Hotel, 8 p.m. A.S.E.E. 
North East London Branch. “ Theatre Light- 
ing,” by F. E. Brown. 

Leeds.—Great Northern Hotel, 7.30 p.m. 
A.S.E.E. Leeds Branch. “ Railway Electrifi- 
cation.” 

Liverpool.—At the Royal Institution, Col- 
quitt Street, 6.30 p.m. ILE.E. Mersey and 
North Wales Centre. First Hunter Memorial 
Lecture, by C. O. Boyse. 

London.—Caxton Hall, S.W.1, 7 p.m. 
E.P.E.A. London Technical Group. “ Modern 
Switchgear,” by C. W. Mott. 

Newcastle-on-Tyne.—King’s College, 6.15 
p.m. I.E.E. North Eastern Radio and 
Measurement Group. “ High Quality Micro- 
phones,” by M. L. Gayford. 

County Hotel, Neville Street, 6.30 p.m. 
North East Electrical Club. “ Recent 
Advances in Medical X-ray Departments,” by 
A. J. Wright. 

Stoke-on-Trent.—North Stafford Hotel, 6 
p.m. LE.S. Stoke-on-Trent Group. “ Light- 
ing and Industry in the Soviet Union,” by 
E. H. Norgrove. 


TUESDAY, 3rd MARCH 


Belfast.—Queen’s University, Stranmillis 
Road, 7.30 p.m. I.E.E. Northern Ireland 
Centre. Faraday Lecture on “ Automation,” 
by Dr. H. A. Thomas. 

Edinburgh.—Carlton Hotel, North Bridge, 
7 p.m. L.E.E, South East Scotland Sub-Centre, 
“The Design of the 330 kV Transmission 
System for Rhodesia,” by F. C. Winfield, 
T. W. Wilcox and G. Lyon. 

Hammersmith.—Windsor Castle Hotel, 
King Street, 7.30 p.m. A.S.E.E. West Lon- 
don Branch. “ Wired Television Systems— 
Installation and Maintenance Problems,” by 
L. A. Isaacson. 

London.—Savoy Place, W.C.2, 5.30 p.m. 
IL.E.E. Measurement and Control Section. 
“The Influence of Consumers’ Load/Con- 
sumption Characteristics on Metering Prac- 
tice,” by L. B. S. Golds. 

Great George Street, Westminster, S.W.1, 
5.30 p.m, Institution of Civil Engineers. 
““ Development in Overhead Electrification of 
Railways as it affects the Civil Engineer,” by 
R. E. Sadler. 

76, Mark Lane, E.C.3, 5.30 p.m. Institute 
of Marine Engineers. “ Some Metallurgical 
Features of Nuclear Reactors,” by H. M. 
Finniston. 

Loughborough.—College of Further Educa- 
tion, 6.30 p.m. I.E.E. East Midland Centre. 
“Small Squirrel Cage Motors,” by A. J. 
Holland, and “ Substations for the Super- 
grid,” by R. W. Hughes. 

Manchester.—Engineers’ Club, Albert 
Square, 6.15 p.m. ILE.E. North Western 
Centre. “Subscriber Trunk Dialling,” by 
D. A. Barron. 

Reading.—Electricity Board Demonstration 
Room, Market Square, 7.30 p.m. A.S.E.E. 
Reading and District Branch. “ Mercury Arc 
Rectification.” 

Silsoe.—Agricultural Research Station, 7.30 
p.m. Institution of Plant Engineers, Peter- 


borough Branch. “Modern Trends in 

Agricultural Engineering,” by R. P. aye 
akefield.—Stratford Arms Hotel, 

LE.E. North Midland Centre and ‘Sheffield 

Sub-Centre. “The Deltic Locomotive,” by 

C. M. Cock. 

Workington.—W orkington College of 

Further Education, 7 p.m. I.E.E. North 

Eastern Centre. “ Silicone Electrical Insula- 

tion,” by J. H. Davis. 


TUESDAY, 3rd MARCH to THURSDAY, 
MARCH 


Sth 
London.—Royal Hotel, Woburn Place, W.1. 
Television Society. Annual exhibition. 


TUESDAY, 3rd MARCH to MONDAY, 
30th MARCH 
London.—Olympia. Ideal Home Exhibition. 


WEDNESDAY, 4th MARCH 

Birmingham.—James Watt Memorial 
Institute, Great Charles Street, 7 p.m. Junior 
Institution of Engineers, Midland Section. 
“ Power Cables Abroad,” by Mr. Michaels. 

Blackburn.—N.W.E.B. Offices, Jubilee 
Street, 7.30 p.m. LE.E. North Western 
Graduate and Student Section and North 
Lancashire Sub-Centre. “ Electricity in Coal 
Mining,” by J. D. Hansford. 

Bristol.—The University, 7 p.m. I.E.E. 
Bristol Graduate and Student Section. 
“Some Principles Developed in the Applica- 
tion of Digital Computers to the Design of 
Electrical Plant,” by B. J. Chalmers. 

Chelmsford.—Public Library, 7 p.m. 
I.E.E. London Graduate and Student Section. 
District meeting. Film evening. 

burgh.—Y.M.C.A., 14, South St. 
Andrew Street, 6.30 p.m. I.E.S. Edinburgh 
Centre. “Lighting and Safety in Building 
Operations and Works of Engineering Con- 
struction,” by J. Gordon Scott. 

Halifax.—Crown Hotel, Horton Street, 7.45 
p.m. A.S.E.E. Halifax Branch. “ Ventila- 
tion.” 

London.—I.E.E. London Graduate and 
Student Section, 2.30 p.m. Visit to Fulham 
power station. 

At the I.Mech.E., Birdcage Walk, S.W.1, 
6 p.m. Institution of Heating and Ventilating 
Engineers. “Recent Developments in Panel 
Heating,” by H. H. Bruce. 

Middlesbrough.—Cleveland Scientific and 
Technical Institute, Corporation Road, 6.30 
p.m. I.E.E. Tees-side Sub-Centre. First 
Hunter Memorial Lecture. “P. V. Hunter— 
Electrical Engineering in our Time,” by C. O. 
Boyse. 

Norwich.—The Lido. Norfolk Electrical 
Circle. Annual dinner-dance. 

Preston.—R.A.F.A. Club, East View, 7.30 
p.m. A.S.E.E, Preston Branch. “ Supply and 
Consumption of Electricity,” by J. Prowse. 

Rochester.—King’s Head Hotel, High 
Street, 7 p.m. Institution of Plant Engineers, 
Kent Branch. Annual general meeting. 

Rugby.—College of Engineering and Tech- 
nology, 6.30 p.m. I.E.E. Rugby Graduate and 
Student Section. “ Oscillographic Displays,” 
by J. J. Matthews. 

Sheffield.—The University, St. George’s 
Square, 1,7 p.m. Society of Instrument 
Technology, South Yorkshire Section. “ The 
Camera as an Instrument,” by J. A. D. Foster. 

Southampton.—The University, 6.30 p.m. 
L.E.E. Southern Centre. “ Transistor Voltage 
Regulators for Alternators,” by E. E. Ward. 
(Joint meeting with the Graduate and Student 
Section.) 

Wood Green.—Town Hall, N.22, 7.45 p.m. 
A.S.E.E. North London Branch. “ High 
Frequency Heating.” 


THURSDAY, sth MARCH 
—College of Technology, 
Gosta Green, 6.15 p.m, I.E.E. South Midland 


Education Discussion Circle. Discussion on 
“Nuclear Technology and the Electrical 
Engineer,” opened by Dr. J. Walker. 

Chelmsford.—Crompton’s Social Hall, 7.30 
p.m. Chelmsford Engineering Society. 
“Recent Developments in Nuclear Power,” by 
Dr. A. J. Salmon 

pT er = Lighting Council, 29, 
St. Vincent Place, 6.30 p.m. IL.E.S, Glasgow 
Centre. “Lighting and Safety in Building 
Operations and Works of Engineering Con- 
struction,” by J. Gordon Scott. 

London.—Savoy Place, W.C.2, 5.30 p.m. 
Institution of Electrical Engineers. “ The 
Reliability and Life of Impregnated Paper 
Capacitors,” by J. P. Pitts. 

Manson House, Portland Place, W.1, 6 p.m. 
Society of Instrument Technology, London 
Meeting. Symposium on “ The Use of Data 
Recorded on Industrial Plant.” 

Manchester.—College of Technology, Sack- 
ville Street, 6.30 p.m. British Institution of 
Radio Engineers, North Western Section. 
“Closed Circuit Television Equipment,” by 
R. E. Blythe. 

Nottingham.—Electricity Service Centre, 
6 p.m., I.E.S. Nottingham Centre. “ The 
Lighting Installations at the Nottingham and 
District Technical College,” by P. A. Moore. 

Southampton.—Polygon Hotel, 7.30 p.m. 
Institution of Plant Engineers, Southern 
Branch. Annual general meeting followed by 
a discussion. 

Polygon Hotel, 8 p.m. A.S.E.E. Southamp- 
ton Branch. Branch lecturettes. 

Wimbledon.—Prince of Wales Hotel, 7.45 
p-m. A.S.E.E. South West London Branch. 
Open debate. 


FRIDAY, 6th MARCH 


Birmingham.—Grand Hotel, 7 for 7.30 p.m. 
Steninahans Electric Club. Ladies’ evening. 

Birmingham and Midland Institute, Para- 
dise Street, 7 p.m. Institute of Marine Engi- 
neers, West Midlands Section. “Energy 
from the Atom,” by Professor C. F. Powell. 

Blackburn.—White Bull Hotel, 7.30 p.m. 
Institution of Plant Engineers, Blackburn 
Branch. Annual dinner. 

Bristol—Grand Hotel, 8 p.m. A.S.E.E. 
Bristol and West of England Branch. Tape- 
recording of A.S.E.E. diploma scheme oral 
examination. 

Hawthorns Hotel. I.E.S. Bath and Bristo] 
Centre. Annual dinner and dance. 

Carlisle.—Technical College, 7 p.m. I.E.E. 
North Eastern Centre. District meeting. 
“ The Deltic Locomotive,” by C. M. Cock. 

Crewe.—Royal Hotel, 7.30 p.m. A.S.E.E. 
Stoke and Crewe Branch. “ A.C, Control 
Gear,” by S. H. Harding. 

Fawley.—Copthorne House. Society of 
Instrument Technology, Fawley Section. 
“ Swartwout Electronic Instrument System,” 
by M. V. Needham. 

Liverpool.—M.A.N.W.E.B., Paradise Street, 
7.30 p.m. _A.S.E.E. Liverpool and District 
Branch. “ Aspects of Electrical Installations 
and Modern Building Construction.” 

London.—Savoy Place, W.C.2, 5.30 p.m. 
I.E.E. Medical Electronics Discussion Group. 

Manchester.—Grand Hotel. Manchester 
Association of Engineers. Annual dinner aad 
dance. 

Nottingham.—Welbeck Hotel, 6.30 for 7 
p.m. Institution of Plant Engineers, East 
Midlands Branch. Annual dinner. 

Sheffield.—City Hall, 7.30 p.m. LE.E. 
Sheffield Sub-Centre. Faraday Lecture on 
“ Automation,” by Dr. H. A. Thomas. 


SATURDAY, 7th MARCH 
Liverpool.—A.S.E.E. Liverpool and District 
Branch. Visit to diesel ship. 
Thatcham.—A.S.E.E. Oxford and District 
Branch. Visit to Colthrop Board and Paper 
Mills. 
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Accepted Tenders and 


CONTRACTS OPEN 


Where “ Contracts Open” are advertised in 
our “ Official Notices” section the date of 
the issue is given in parentheses 


Armagh.—County Education Committee. 
gth March. Installation of an electric goods 
lift at mew technical school, Kitchen Hill, 
Lurgan. G): P. R. H. Bell, architects, 
Solitude, Lurgan. 

Ashton-under-Lyne. — Borough Council. 
gth March. Electric lamps for the year end- 
ing 31st March, 1960. Borough surveyor, 
Municipal Offices. 

Belfast.—Corporation Electricity Depart- 
ment. 3rd April. Fire fighting equipment. 
(See this issue.) 

Northern Ireland Ministry of Finance. §th 
March, Electrical installation in A.F.S. and 
Civil Defence Rescue Depot at Springfield 
Parade. 

Burma.—Burma Purchase Board, Rangoon. 
sth March. Cable. (E.S.B. 4402/59. Ten 
37495.)* 

Canada.— Manitoba Hydro-Electri@ Board, 
Winnipeg. 3rd March. 350 kW diesel-elec- 
tric generator and auxiliary equipment. 
(E.S.B. 4141/59. Ten/37411.)* Regulating 
transformer. (E.S.B. 4133/59. Ten/37422.)* 

Ffestiniog.—U.D.C. 7th March. Street 
lighting equipment. (See this issue.) 

India.—Singareni Collieries Co., Ltd., 
Hyderabad. 15th March. H.v. and Lv. 
switchgear. (E.S.B. 4058/59. Ten/37458.)* 

Iran.—Iranian Tobacco Monopoly, Teheran. 
22nd April. 1,000 V underground cable. 
(E.S.B. 3759/59. Ten/37344.)* 

Iraq.—Director of Contracts and Purchases, 
Ministry of Defence, Baghdad. 24th March. 
Telephone and telegraph terminal equipment. 
(E.S.B. 3749/59. Ten/37369.)* 

Korea.—Government Office of Supply, 
Seoul. sth March. Radio and electrical 
apparatus. (E.S.B. 3215/59/I1.C.A. Ten 
37292.)* 

Leeds.—Yorkshire Electricity Board. 
March. House wiring and mains auxiliary 
cables. (See this issue.) 

Malden and Coombe.—Borough Council. 
13th March. Group “B” tungsten lighting 
in Lower Marsh Lane. J. Apse, borough 
engineer, Municipal Offices, New Malden, 
Surrey. 

Omagh.—Tyrone Education Committee. 
21st March. Electrical installation in Omagh 
Secondary Intermediate School. MoCandless 
& Barton, consulting engineers, 6, Murray 
Street, Belfast. 

Rhodesia and Nyasaland.—Bulawayo Elec- 
tricity Department. 4th March. Twelve 500 
kVA power transformers. (E.S.B. 4143/59. 
Ten/37442.)* Overhead line material. 
(E.S.B. 4142/59. Ten/37452.)* 

Electricity Supply Commission, Salisbury. 
12th March. Disc insulators and fittings. 
(E.S.B, 3555/59. Ten/37302.)* Insulators 
and spindles. (E.S.B. 3554/59. Ten/37311.)* 

Federal Tender Board, Causeway. ¢th 
March. Telephone cable distribution boxes. 
(E.S.B. 4136/59. Ten/37445.)* 

South Africa.—Stores Department, South 
African Railways, Johannesburg. 3rd April. 
Steam raising boiler plant. (E.S.B. 3363/59. 
Ten/37309.)* 

Union Tender Board, Pretoria. 2nd April. 
Single channel v.h.f. duplex radio telephone 
link. (E.S.B. 4483/59. Ten/37529.)* 


25th 


* Specifications may be inspected at the 
Export Services Branch, Board of Trade, Lacon 
House, Theobald’s Road, London, W.C.1 
(Chancery 4411; extension 769). 


Prospective Electrical Work 


Thailand. — Metropolitan Electricity 
Authority, Bangkok. 15th March. Eight 
15,000/20,000 kVA transformers and spare 
parts. (E.S.B. 3446/59. Ten/37317.)* 


WORK IN PROSPECT 


Particulars of new works and building 
schemes for the use of electrical installation 
contractors and traders. Publication in this 
section is no guarantee that electrical work 
is definitely included. Alleged inaccuracies 
should be reported to the Editors 


Ascot.—Extensions at Heatherwood Hospi- 
tal (£123,000); North West Metropolitan 
Regional Hospital Board, 40, Eastbourne 
Terrace, W.2. 

Ashton-under-Lyne.—Houses (106), Lord’s 
Fields estate; G. A. Malone, town clerk, Town 
Hall. 

Bath.—Infants’ school, Twerton estate; 
Paul K. Pope, architect, 18, Brock Street, 
Bath. 

Batley.—Extensions to Princess Royal Girls’ 
School; Shapley & Davison, architects, 3, 
Kingston Terrace, Leeds. 

Birkenhead.—Houses (82); George Brown 
& Partners, architects, 36/38, Baldwin Street, 
Bristol, 1. 

Birmingham.—Works, Hatchett Street; 
A. & H. Edwards, Ltd., 20, Great Hampton 
Street. 

Brandon (Co. Durham).—Flats and bunea- 
lows (162), Brandon Colliery and Esh 
Winning; U.D.C. surveyor. 

Brighton.—Block of offices and showrooms, 
Dyke Road Drive corner site; H. Pannett, 
Ltd., builders, Preston Road, Brighton. 

Bristol.—Halls of residence, Stoke Park 
Road, for University; John Laing & Sons, 
Ltd., builders, Clifton. 

Broms¢rove.—Training college for teachers 
(about £400,000); R. Y. Logan, director of 
education, Castle Street, Worcester. 

Cardiff.—W orks, Penarth Road; Kraft Food 
Products, Ltd., Moorgate Road, Kirkby, 
Liverpool. 

Offices, Llanishen, for National Coal Board; 
John Laing & Son, Ltd., builders, Clifton, 
Bristol, 8. 

Carlisle.—Additions to College of Art 
(£104,000); city engineer, 18, Fisher Street. 

Houses (98), Morton estate; city engineer. 

Chelmsford.—New municipal offices, coun- 
cil chamber and assembly hall; Jackson & 
Edmonds, architects, 116, Colmore Row, 
Birmingham, 3. 

Multi-storey flats, 
borough engineer. 

Chester.—Factory for C. P. Witter, Ltd.; 
E. W. Tyler & Co., Ltd., builders, Canon 
Lane, Tonbridge. 

Croydon.—Fire station, Old Town 
(£141,500) and extensions and adaptations to 
Selhurst Grammar School for Boys (£52,673); 
E. Taberner, town clerk, Katharine Street. 

Darlington.—Factory additions, Aycliffe, 
for North Eastern Trading Estates; Fennell & 
Baddiley, architects, Bridge End Chambers, 
Chester-le-Street. 

Department of pathology, Darlington 
Memorial Hospital; P. H. Knighton, architect, 
Benfield Road, Newcastle-on-Tyne. 

Dundee.—Houses (120), Douglas 
Angus site; city architect. 

Eston.—Houses (100); N. C. Harrison, 
surveyor, 246, Normanby Road, South Bank- 
on-Tees. 

Frimley.—Factory; S. C. Johnson & Son, 
Ltd., Main Road, West Drayton. 

Gateshead.—Houses (176), Leam Lane 
estate; G. F. Winters, borough engineer. 


Melbourne Avenue; 


and 


Glasgow.—Training college (£500,000), 
Langside; Boissevain & Osmond, architects, 
2, Field Court, Gray’s Inn, London, W.C.1. 

Works extensions; A. & W. Smith, Ltd., 
Tradeston Street. 

Houses (102), Renza Place; John Lawrence, 
Ltd., builders, 137, West Regent Street. 

Grimsby.—New police court building 
(£100,000); J. V. Oldfield, borough engineer, 
Municipal Offices, Town Hall Square. 

Guildford.—Central library, North Street; 
Highet & Phillips, architects, 9, Quarry Street. 

Heywood.—Houses (96), Heady Hill; 
borough engineer, Municipa! Buildings. 

Hinckley.—Factory and offices, Upper Bond 
Street; G. W. Ferry & Co., Ltd., Baptist 
Walks. 

Factory, Burbage Road; G. N. Moore, Ltd., 
Albert Road. 

Leeds.—Office block, Eastgate and Vicar 
Lane; Ansell & Bailey, architects, 12, Gray’s 
Inn, London, W.C.1. 

Leicester.—Twelve-storey hotel, Charles 
Street and Northampton Street; Michael G. R. 
Lyell, architect, 16, Yeoman’s Row, London, 
S.W.3. 

Lichfield.—Two blocks of five-storey flats 
and maisonnettes; city surveyor. 

London.—Flats and maisonnettes (84), 
High Street, Battersea; Howes & Jackman, 
os 1, Verulam Buildings, Gray’s Inn, 
W.C.1. 

New buildings at Works Depot, Wharf 
Road, Finsbury (£90,000); borough engineer. 

Factory, Fournier Street, Stepney; J. Sofaer, 
architect, 1, Montague Square, W.1. 

Two fourteen-storey blocks of flats, Ormond 
Close, Holborn; borough architect. 

Factory extension, Stoke Newington; 
Bonsoir, Ltd., Victorian Grove, N.16. 

Extensions for British Overseas Airways, 
Buckingham Palace Road, S.W.1; Sir Robert 
McAlpine & Sons, Ltd., builders, 80, Park 
Lane, W.1. 

Maltby.—Aged persons’ home, High Street 
(£43,500); West Riding county architect, 
Westfield Road, Wakefield. 

Northampton.—Houses and flats (158), 
King’s Heath; borough architect, Guildhall. 

Nottingham.—Infants’ school, Bestwood 
Park; Rostance, Ltd., builders, Beechdale 
Road. 

(78), 


Reading.—Dwellings 
estate; borough architect. 

South Shields.—Shops and offices, Market 
Place; Bernard Thorpe & Partners, 8, Central 
Arcade, Newcastle-on-Tyne. 

Office block, Coronation Street, for Staward 
Investments, Ltd.; J. H. Morton & Son, 
architects, Martins Bank Chambers, Fowler 
Street, South Shields. 

Factory extensions for S. Newman, Ltd.; 
Cotton, Ballard & Blow, architects, Hay- 
market House, Newcastle-on-Tyne. 

Houses (334), Redwell Lane and Tyne 
Dock, and 121 flats at Laygate; John Reid, 
borough engineer. 

Stockton-on-Tees.—Houses (198), Hard- 
wick estate; Tarslag, Ltd., builders, Bowes- 
field Lane, Stockton. 

Wakefield.—Five-storey extension to Tech- 
nical College, Margaret Street; city engineer, 
Town Hall. 

Wellingborough.—First stage of Technical 
College extensions (£133,700); county archi- 
tect, Northampton. 

West Bromwich.—Houses (500), 1959-60 
programme; H. Schofield, borough surveyor, 
Town Hall. . 

Wolverhampton.—Wulfrun College of 
Further Education, Chapel Ash Farm 
(£303,500); J. Brock Allon, town clerk, Town 
Hall. 


Coley Park 








